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Section Chief
Region IX
Environmental Protection Agency
75 Hawthorne Street
San Francisco, California 94105 15-1899/08/09

Subject: Aquifer Exemption Application and
Underground Injection Control (UIC) Act
Permit Application for the Magma Copper Company
In-situ Leach Mine
Florence, Arizona

Dear Mr. Morris:

At the instruction of Mr. Jose Luis Gutierrez, Project Officer for the Magma Copper Company
(Magma) in-situ permits, Magma is hereby submitting the Aquifer Exemption Application for a
minor exemption as per the requirements of 40 CFR 144-146. Also submitted is UIC Form 4
“UIC Permit Application”, along with the required supplemental information.

Also included at the request of Mr. Gutierrez is Volume I of the Aquifer Protection Permit (APP)
Application submitted on this same date to the Arizona Department of Environmental Quality
(ADEQ), APP Mining Unit. Magma trusts that your staff will find the Aquifer Exemption and
UIC Applications complete.

Magma would like to take this opportunity to commend you on the cooperation of your staff, and
especially Mr. Gutierrez, in the preparation of these documents. Early on, it was recognized by
Magma, the ADEQ, and the EPA that these applications paralleled sections of Arizona’s APP
Application. Through the suggestions and efforts of Mr. Gutierrez, and Ms. Shirin Tolle, APP
Officer, Magma was able to organize the two permits at a substantial reduction of paper work
and time. Ms. Tolle, as you are probably aware, is a Region IX EPA employee on temporary
duty assignment to the ADEQ.

Magma has appreciated EPA attendance at joint MagmaJADEQ meetings, and in joint meetings
with other interested parties.

Submitted with this letter are the following documents required by Mr. Gutierrez:

Volume I - UIC Contains the Aquifer Exemption and UIC Applications.

Volume II Site characterization. Volume II is the exact same volume for the
UIC Application as the APP Application.

Volume III Sampling and Analysis Plan. Same volume for UIC and Arizona
APP Applications.
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Volume IV Hydrogeological Modeling. Same volume for Arizona APP and
UIC Application.

Volume V Facility Design. Same volume for Arizona APP Application and
UIC Application.

Volume I - APP APP Application. Submitted at the request of Mr. Gutierrez.

Volume I - Appendix A This appendix contains confidential business information submitted
as part of the Aquifer Exemption Application. Magma claims
confidentiality of this information under 40 CFR 144.5.

Magma is looking forward enthusiastically to working with Mr. Gutierrez and others on your staff
over the next several months. This is a breakthrough project for Magma and the copper industry
as a whole as this site would be the first fully-operational Class III copper in-situ mining of its
type.

Congress, through its funding of the U.S. Bureau of Mines and the Santa Cruz Joint Venture In-
situ Project Site in Arizona, has recognized that in-situ mining is an efficient way of meeting the
needs of the nation for copper as a strategic metal, and yet doing so in a manner conducive to
minimize environmental impacts on the land. Magma believes this mine to be the first of several
of its type over the next years.

Sincerely,

John T. Kline
Environmental Project Manager

JTK:kw
Enclosures

cc: Mr. Mike Eamon, Magma Copper Company
Mr. Jose Gutierrez, U.S. Environmental Protection Agency
Mr. Charles Taylor, Magma Copper Company
Ms. Shirin Tolle, Arizona Department of Environmental Protection
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VOLUME I

SELECTED GLOSSARY OF TECHNICAL AND MODELING TERMS

To clarify several technical and modeling terms in this application, Magma has prepared the
glossary presented on the following pages.

Alert Level: A numeric value, expressing either a concentration of a pollutant or a physical or
chemical property of a pollutant, which is established in an individual Aquifer Protection Permit
and which serves as an early warning indicating a potential violation of either an AWQS at the
applicable point of compliance, or any permit condition.

Alteration: Any change in the mineralogic composition of a rock brought about by physical or
chemical means, especially by the action of hydrothermal solutions; also, a secondary, i.e.
supergene, change in a rock or mineral.

Anion: A negatively charged ion (as a hydroxide, chloride, or acetate ion): the ion in an
electrolyzed solution that migrates to the anode and is there discharged and liberated or deposited.

Application Verification: Using the set of parameter values and boundary conditions from a
calibrated model to verify a second set of field data measured under similar hydrologic
conditions.

Aquifer: A geologic unit that contains sufficient saturated permeable material to yield usable
quantities of water to a well or spring (A.R.S. § 49-201.2). The Aquifer Boundary and Protected
Use Classification Rules (A.A.C. Ri 8-11-501.4) have defined “usable quantities” at 5 gallons per
day (gpd).

Aquifer: An aquifer is defined (40 C.F.R. § 144.3) as a geological formation, group of
formations, or part of a formation which is capable of yielding a significant amount of water to
a well or spring.

Aquifer Protection Permit: An individual or general permit issued pursuant to A.R.S. § 49-221
and 49-223.

Aquifer Water Quality Standards (AWQS): AWQS represent maximum allowable
concentrations of a contaminant in surface water or groundwater. AWQS are in numeric and
narrative form. Narrative standards as set forth in A.A.C. Ri 8-11-405 prohibit discharges which
(a) cause a pollutant to be present in an aquifer classified for drinking water protective use in a
concentration which endangers human health, (b) cause or contribute to a violation of surface
water quality standard established for navigable waters of the state, or (c) cause a pollutant to be
present in an aquifer which impairs existing or reasonably foreseeable uses of water in an aquifer.
Numeric standards are set forth in A.A.C. R18-11-406.

magmaflo\uic.app\volume1\toc\Ol 1696\rbb 1i~



VOLUME I

SELECTED GLOSSARY OF TECHNICAL AND MODELING TERMS

Atterberg Limits: In a sediment, the water-content boundaries between the semiliquid and
plastic states (known as the liquid limit) and between the plastic and semisolid states (known as
the plastic limit).

BADCT: The best available demonstrated control technology, processes, operating methods, or
other alternatives to achieve the greatest degree of discharge reduction determined for a facility
by the Director pursuant to A.R.S. § 49-221 and 49-223.

Calibration: The process of refining the model representation of the hydrogeologic framework,
hydraulic properties and boundary conditions to achieve a desired degree of correspondence
between the model simulations and observations of the groundwater flow system.

Cation: A positively charged ion (as a hydrogen, calcium, or ammonium ion). The ion in an
electrolyzed solution that migrates to the cathode and is there discharged and liberated or
deposited.

Chemical Transport: Chemical transport involves further refinement of the groundwater flow
model to include simulation of chemical movement and distribution in a groundwater flow
system. Chemical transport modeling includes diffusion, dispersion, chemical decay and reactions
between the chemical and the porous media.

Conceptual Model: An interpretation or working description of the characteristics and dynamics
of the physical system. Conceptualizing the hydraulic system is one of the most important parts
of the modeling process. Before a mathematical model can be developed, a conceptual model
involves identifying all of the inflows, outflows and hydraulic stresses on the aquifer system.

Constant Flux Boundary: A numerical boundary condition in MODFLOW through which the
inflow or outflow flux of groundwater remains constant, and does not vary due to changing
groundwater flow gradients.

Discharge: Defined as the addition of a pollutant from a facility either directly to an aquifer or
to the land surface or the vadose zone in such a manner that there is a reasonable probability that
the pollutant will reach an aquifer (A.R.S. § 49-201.10).

Discharge Impact Area (DIA): The “potential areal extent of pollutant migration, as projected
on the land surface, as the result of a discharge from a facility.” (A.R.S. § 49-201.12). The
perimeter of the DIA is the point at which pollutant concentrations are diluted to a level
indistinguishable from background concentrations by standard test methods.

Enrichment: The supergene processes of mineral deposition, including near-surface oxidation,
downward migration, and precipitation, e.g. sulfide enrichment.
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VOLUME I

SELECTED GLOSSARY OF TECHNICAL AND MODELING TERMS

Facility: Any land, building, installation, structure, equipment, device, conveyance, area, source,
activity or practice from which there is, or with reasonable probability may be, a discharge
(A.R.S. § 49-201.15).

Flow Line: Is a representation of the direction of groundwater flow. Flow lines are always
perpendicular to lines of equal groundwater elevation. Flow lines only converge in areas of
groundwater discharge or recharge. A groundwater particle trace or pathline is the actual tortuous
paths of the water molecules as they flow through pores, cracks and crevices of the soil or other
aquifer material.

Freeboard: (a) The additional height that is above the recorded or design high-water mark of
an engineering structure (such as a dam, seawall, flume, or culvert) associated with a body of
water and that represents an allowance against overtopping by transient disturbances. (b) The
vertical distance between the water level at a given time and the top of an engineering structure,
such as the distance between the normal operating level of a reservoir and the crest of the
associated dam.

General Head Boundary: The general head boundary is a numerical constraint in MODFLOW
that simulates regional flow beyond the finite difference grid. The general head boundary will
adjust the flux of water in or out of the model depending on simulated groundwater flow
gradients.

Granodiorite: A group of coarse-grained plutonic rocks intermediate in composition between
quartz diorite and quartz monzonite, containing quartz, plagioclase (oligoclase or andesine), and
potassium feldspar, with biotite, hornblende, or more rarely, pyroxene, as the mafic components.
The ratio of plagioclase to total feldspar is at least 2 to 1 but less than 9 to 10. With less alkali
feldspar it grades into quartz diorite, and with more alkali feldspar, into granite or quartz
monzonite.

Gravity Anomaly: The difference between the observed value of gravity at a point and the
theoretically calculated value is based on a simple gravity model, usually modified in accordance
with some generalized hypothesis of subsurface density variation as related to surface topography.

Hydraulic Conductivity: Hydraulic conductivity describes the ease with which water can pass
through an aquifer. The hydraulic conductivity multiplied by the thickness of the aquifer is equal
to the transmissivity.

Hydraulic Gradient: (a) In an aquifer, the rate of change of pressure head per unit of distance
of flow at a given point and in a given direction. (b) In a stream, the slope of the hydraulic
grade line.
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VOLUME I

SELECTED GLOSSARY OF TECHNICAL AND MODELING TERMS

Hydraulic Head: (a) The height of the free surface of a body of water above a given subsurface
point. (b) The water level at a point upstream from a given point downstream. (c) The
elevation of the hydraulic grade line at a given point above a given point of a pressure pipe.

Hydrothermal: Of or pertaining to heated water, to the action of heated water, or to the
products of the action of heated water, such as a mineral deposit precipitated from a hot aqueous
solution, with or without demonstrable association with igneous process (also, said of the solution
itself).

Hydrothermal Alteration: Alteration of rocks or minerals by the reaction of hydrothermal water
with pre-existing solid phases.

Injection Well: A well which receives a discharge through pressure injection or gravity flow.

Modflow: The United States Geologic Survey (USGS) Modular Three-Dimensional Finite
Difference Groundwater Flow Model. By McDonald and Harbaugh, 1988.

MT3D: A Modular Three-Dimensional Finite Difference Chemical Transport Model. By
Chunmiao Zheng (Papadopulos and Associates), 1990.

Oxide: A mineral compound characterized by the linkage of oxygen with on metallic element,
such as cuprite, Cu20, rutile, Ti02, or spinel, MgA1,O4.

Oxidized Zone: An area of mineral deposits modified by surface waters, e.g. sulfides altered to
oxides and carbonates.

PATH3D: A Ground-Water Path and Travel-Time Simulator. By Chunmiao Zheng
(Papadopulos and Associates) 1992. A general particle tracking program for calculating
groundwater paths and travel times in steady-state or transient two- or three-dimensional flow
fields.

Particle Tracking: A technique is used to trace out flow paths, or pathlines, by tracking the
movement of infinitely small imaginary particles placed in the groundwater flow field. Particle
tracking is primarily used to understand the transient movement of groundwater flow and
calculate groundwater travel times.

Point of Compliance (POC): Defined as a vertical plane downgradient of the facility that
extends through the uppermost aquifer(s) underlying the facility (A.R.S. § 49-244). AWQS may
not be violated at the POC as a result of discharge from the facility. If a pollutant already
violates an AWQS at the POC, a discharge cannot cause further degradation of the aquifer at the
POC by that pollutant (A.R.S. § 243.B.3). Separate POC may be defined for hazardous and non
hazardous substances. For hazardous substances, the POC is the limit of the pollutant
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SELECTED GLOSSARY OF TECHNICAL AND MODELiNG TERMS

management area (the area on which pollutants are or will be placed), which can include dams,
dikes or other retaining structures (A.R.S. § 49-244.1). An alternate hazardous POC may be
designated if it is demonstrated that it is technically impractical to monitor at the downgradient
edge of the pollutant management area, or that an alternative POC will allow installation and
operation of the monitoring facilities at substantially lower cost (A.R.S. § 49-244.2). It must,
however, be located in the downgradient direction no further from the source of discharge than
750 feet or the property boundary, whichever is closer. A non-hazardous POC must be located
as to ensure protection for current and reasonably foreseeable future uses of the aquifer (A.R.S.
§ 49-244.3).

Porosity: Porosity is the amount of void space between soil or rock particles, and reflects the
ability of the aquifer to store water.

Porphyry: An igneous rock of an composition that contains conspicuous phenocrysts in a fine
grained groundmass; a porphyritic igneous rock.

Porphyry Copper: A copper deposit in which the copper-bearing minerals occur in disseminated
grains andlor in veinlets through a large volume of rock. Today, the term implies a large low-
grade disseminated copper deposit which may be also in schist, silicated limestone, and volcanic
rocks, but quartz-bearing igneous rocks are always in close association.

Public Water System: A public water system is defined (40 C.F.R. § 142.2(k)) as a system for
the provision to the public of piped water for human consumption, if such system has at least 15
service connections or regularly serves an average of at least 20 individuals daily at least 60 days
out of the year.

Quartz Monzonite: Granitic rock in which quartz comprise 10 percent to 50 percent of the
felsic constituents, and in which the alkali feldspar/total feldspar ratio is between 35 percent and
65 percent; the approximate intrusive equivalent of rhyodacite. With an increase in plagioclase
and femic minerals, it grades into granodiorite, and with more alkali feldspar, into a granite.

Sewage: Wastes from toilets, baths, sinks, lavatories, laundries, and other plumbing fixtures in
residences, institutions, public and business buildings, mobile homes, watercraft, and other places
of human habitation, employment, or recreation.

Sewage Disposal System: A system for sewage collection, treatment, and discharge by surface
or underground methods.
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SELECTED GLOSSARY OF TECHNICAL AND MODELING TERMS

Substances, Hazardous: Substances defined as hazardous under various laws and regulations,
including:

Any substance designated pursuant to §~3 1 1(b)(2)(a) and 3 07(a) of the Clean
Water Act.

• Any element, compound, mixture, solution or substance designated pursuant to
§ 102 of Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA).

• Any hazardous waste having the characteristics identified under or listed pursuant
to §49-922.

• Any hazardous air pollutant listed under § 112 of the Federal Clean Air Act (42
United States Code §7412).

• Any’ imminently hazardous chemical substance or mixture with respect to which
the administrator has taken action pursuant to §7 of the Federal Toxic Substances
Control Act (15 United States Code §2606).

• Any substance which the director of the Arizona Department of Environmental
Quality, by rule, either designates as a hazardous substance.

Sulfide: A mineral compound characterized by the linage of sulfur with a metal or semimetal,
such as galena, PbS, or pyrite, FeS2.

Sulfide Zone: An area of enrichment of sulfide deposits that have not yet been oxidized by near-
surface waters.

Supergene: A mineral deposit or enrichment formed by descending solutions; also, refers to
those solutions of that environment.

Surface Impoundment: A pit,’ pond or lagoon, having a surface dimension that is equal to or
greater than its depth, which is used for the storage, holding, settling, treatment or discharge of
liquid pollutants or pollutants containing free liquids.

Storativity/Specific Yield: Storativity and specific yield are related parameters. Storativity is
defined as the amount of water released or added to storage per change in pressure due to
pumping or recharge in a confined aquifer. Specific yield is the percentage of water that would
drain from a unit volume of aquifer material (i.e., 1 cubic foot) in an unconfined aquifer. For
coarse sands and gravel, the specific yield is roughly equal to the porosity. Storativity and
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SELECTED GLOSSARY OF TECHNICAL AND MODELING TERMS

specific yield control the time it will take for changes in pumping or recharge to propagate
throughout the aquifer system.

Temporary Cessation: Any cessation of operation of a facility for a period of greater than 60
days but which is not intended to be permanent.

Transmissivity: In an aquifer, the rate at which water of the prevailing kinematic viscosity is
transmitted through a unit width under a unit hydraulic gradient. Though spoken of as a property
of the aquifer, it embodies also the saturated thickness and the properties of the contained liquid.

Underground Source of Drinking Water (USDW): A USDW is defined at 40 C.F.R. § 144.3
as an aquifer or its portion which:

1. a. supplies any public water system; or
b. contains sufficient quantity of groundwater to supply a public water system; and

(1) currently supplies drinking water for human consumption; or
(2) contains fewer than 10,000 milligrams per liter (mg/L) total dissolved

solids (TDS); and

2. is not an exempted aquifer.

Vadose Zone: A subsurface zone containing water under pressure less than that of the
atmosphere, including water held by capillarity; and containing air or gases generally under
atmospheric pressure. This zone is limited above by the land surface and below by the surface
of the zone of saturation, i.e. the water table.

Zone of Saturation: A subsurface zone in which all the interstices are filled with water under
pressure greater than that of the atmosphere. Although the zone may contain gas-filled interstices
or interstices filled with fluids other than water, it is still considered saturated. This zone is
separated from the zone of aeration by the water table.
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SECTION 2.0

REQUEST FOR MINOR AQUIFER EXEMPTION

2.1 NEED FOR EXEMPTION

Magma requests the proposed minor aquifer exemption in order that the Environmental Proteôtion
Agency (EPA) may proceed with the review and approval of Magma’s UIC application for an
area permit. The requested permit will enable Magma to develop a facility to recover copper
from the orebody that lies below the water table.

The copper will be extracted by use of in-situ leach mining methods. In-situ mining is a
technically and economically viable approach, and allows the mining to be conducted with
minimal land disturbance. Normal open-pit mining was considered, but is not a preferred
alternative as it produces a sizable land disturbance and provides a lower economic outcome.

The area for which the exemption is requested covers the area! extent of the orebody (about 300
acres) and buffer zone extending 1/2-mile outward. There is no other area which could be
considered for mining the orebody.

The proposed injection zone is not now used as source of drinking water and will not be used
as a source of drinking water during the 15-year life of the mine. Simulation models were used
to evaluate the impacts of the proposed mining operation. The models indicate that the proposed
mining operation will not interfere with known or reasonably foreseeable sources of drinking
water and as such meets the requirements of 40 C.F.R. 146.4 (a). Information presented in
Appendix A of this volume demonstrates the economic viability of the proposed mining operation
and establishes the economic justification for the exemption in accordance with 40 C.F.R. 146.4
(b)( 1). Appendix A includes operating costs, capital costs, and profitability numbers, that is
released, may cause loss of competitive advantage in the sale and revenues of the copper
produced at Florence.

The economic justification in Appendix A of this volume includes information that is considered
confidential, and is marked with the words “CONFIDENTIAL BUSINESS INFORMATION” in
compliance with 40 C.F.R. 144.5.

Information included in the application and attached volumes further explain the need for the
exemption and the potential impact of this relatively small site within the 100-square-mile impact
study area.

Magma submits the application to mine the in-situ resource in compliance with regulatory goals
to reduce waste and minimize pollution. In-situ leaching will leave virtually no impact on the
surface of the land after closure when compared to other mining methods.
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2.1.1 Exempted Aquifer (40 C.F.R. 144.7)

The area for which Magma is requesting exemption includes the copper mineralized zone shown
in the attached plan view (Sheet 2.1-1 {UIC]). Two typical cross sections are shown that
illustrate the outline of the orebody. The orebody is located approximately 350 to 1,240 feet
below land surface. Figure 2.1-1 (UIC) is a typical east-west section and Figure 2.1-2 (UIC) is
a typical north-south section. Magma is requesting a minor exemption that extends horizontally
outward from the orebody 1/2 mile. The planned production schedule includes the copper
extraction rate for the life of the mine.

2.2 FACILITY DATA

2.2.1 Location

The 213-acre in-situ mine area is located approximately 1 mile west/southwest of Poston Butte
and 2 miles northwest of Florence, Arizona (as shown on Sheet 2.1-1 [UIC]). The Gila River
trends west-southwest and is located approximately 1/2 mile south of the mine area.

2.2.2 Prior and Existing Uses

Magma purchased the mine property from Conoco Oil Company in 1992. Conoco operated the
underground mine during the 1970s but ceased activities by 1975. Magma controls the uses of
the water within the proposed boundary. The mine site and the few homes associated with
Magma’s drilling and farming operations use imported bottled water and not well water for
drinking due to excessive nitrate levels in the water. The area will not be used for drinking water
in the future as Magma owns or controls the land.

Three irrigation wells are located on the mine site. Two of these wells are used by the San
Cabs Irrigation and Drainage District (SCIDD) and discharge to the North Side Canal. The
remaining installation is utilized by local farmers and discharges into small irrigation ditches.
The wells are generally located near the center of the site along the SCIDD Canal. Tables 2.2-1
and 2.2-2 provide the addresses of the property owners in the area and contains more information
related to these wells. Use of irrigation wells that could potentially interfere with leaching
operations will either be closed or relocated to other areas of Magma’s 10,000-acre property.

2.2.3 General Surface Conditions

The project site is located on both agricultural and undisturbed land. It is at a nominal elevation
of 1,475 feet above sea level. The elevation of the site declines approximately 25 feet from north
to south. At least three river terraces are present on the site. These terraces mark past base
levels and northern extent of the active channel of the Gila River. The northern-most extent of
the active floodplain is currently located approximately 1/4 mile south of the mine site.

The surface of the project site can be divided into two segments based on land usage. As
depicted in Figure 2.2-1 (UIC), this division occurs approximately where the San Carlos Irrigation
and Drainage District (SCIDD) North Side Canal traverses the property. The southern portion
is dominated by agricultural activities, whereas the northern portion has remained relatively
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undisturbed desert land. Numerous archaeological sites exist in the northern portion. Primary
disturbances north of the canal consist of dirt roads. These roads provide access from Hunt
Highway to adjacent agricultural and mine-related areas. The Southern Pacific Railroad also
passes north of the proposed site.

2.3 AQUIFER DATA

2.3.1 Description of the Regional Groundwater System

The Arizona Department of Water Resources (ADWR) has divided the saturated materials within
the area into four main hydrogeologic units. The Upper Alluvial Unit is analogous to the Upper
Basin-Fill Unit (UBFU) referenced in this report. The Middle Silt and Clay Unit is analogous
to the Middle Fine-Grained Unit (MFGU), and separates the UBFU and Lower Basin-Fill Unit
(LBFU). The Lower Conglomerate Unit is analogous to the LBFU referenced in this report. The
Hydrologic Bedrock Unit is similar to the bedrock zones referenced in this report.

The Upper Alluvial Unit consists mainly of unconsolidated to slightly consolidated, interbedded
gravels, sands and silt, with some finer-grained materials existing as lenses. The lower half to
one-third of this unit is a transition zone containing interbedded-coarse and fine-alluvial material
typical of the underlying Middle Silt and Clay Unit. The upper alluvial unit is a significant
aquifer throughout the area, with well yields that have been reported up to 3,000 gallons per
minute (gpm).

The Middle Silt and Clay Unit generally separates the upper basin-fill from the lower basin-fill.
This fine-grained unit is reported to be laterally extensive throughout the basin. Near the margins

• of the basins, this unit may not be distinguishable from the overlying or underlying materials.
The Middle Silt and Clay Unit is known for groundwater production in and of itself in the Eloy
sub-basin. The middle alluvial unit has been intercepted during drilling at the in-situ mine area,
and has been identified on off-site water well logs for wells within the 100-square mile Florence
Project Area (see Sheet 2.1-1 [UIC]).

The Middle Silt and Clay Unit has been divided into two sub-units (Hardt and Chattany, 1965).
The uppermost sub-unit consists of about 90 percent clay with intermittent gravel and sand lenses.
This sub-unit has been described in core and water well logs throughout the study area as
presented in Volume II of the Aquifer Protection Permit Application. The lower fine-grained
sub-unit is the thickest and is found in deeper areas of the basin where which it may exceed
3,000 feet in thickness (Hardt and Chattany, 1965). It is predominantly an evaporite unit
consisting of anhydrite with minor clay and silt. This sub-unit has been identified to the north
and northeast of the proposed mine site, but not within 3 miles of the site.

Beneath the Middle Silt and Clay Unit is the Lower Alluvial Unit. This unit is also known as
the Lower Conglomerate Unit, as reported by Montgomery (1994) and Conoco (1976). It is the
deepest alluvial unit in the Eloy basin and was intercepted during current investigation drilling
activities. The lithology of the Lower Alluvial Unit is characterized by semi-consolidated to
consolidated coarse sediments consisting of granite fragments, cobbles, boulders, sands, and
gravels.
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The Lower Alluvial Unit locally produces groundwater. In many cases, yields from wells
penetrating the lower basin-fill can exceed 1,000 gpm and can be as large as 2,500 gpm
(Montgomery, 1994). Where the lower basin-fill occurs directly beneath the middle fine-grained
unit, groundwater may exist under confined or semi-confined conditions. Where the Lower
Alluvial Unit is in direct contact with the Upper Alluvial Unit groundwater exists under generally
uncon±ined conditions.

The Lower Alluvial Unit rests on fractured and faulted bedrock. The bedrock consists of
Precambrian granite, gneiss, and schist. The bedrock is considered to be impermeable and non
water-bearing compared to the basin-fill units, but is reported to be locally permeable in areas
where it is highly fractured. Many wells completed in the area are screened in the basin-fill units
as well as the bedrock.

2.3.2 Groundwater Use

Based on ADWR records through May, 1995 (ADWR, 1995), there are 382 registered wells
within the 100-square mile Florence Project Area. Sheets 2.1-1 (UIC) and 2.1-2 (UIC) show the
locations of these wells. As presented in Table 2.3-1, these wells are used for irrigation,
domestic, public water supply, and monitoring purposes. Agricultural and municipal entities are
the primary consumers of groundwater in the project area.

Water well data (ADWR, 1995) are more concentrated east and west of the Florence Project Area
where the thickness of the basin-fill units is greater. With the exception of the Gila River
channel area, water well log coverage is significant south of the Florence Project Area. However,
wells in this area are generally less than 500 feet deep and do not encounter bedrock. Very few
water wells are located within 2 miles north of the Florence Project Area. This area does contain
exploration coreholes. Sheet 2.1-1 (UIC) shows locations of water wells with available logs and
other information.

2.3.3 Community Drinking Water Systems

The Town of Florence owns five public supply wells in the general vicinity of the Florence
Project area. Two wells are located approximately 2 1/2 miles east of the Florence proposed in-
situ mine area at Florence Gardens. Three wells are located in the Town of Florence,
approximately 3 miles southeast of the mine area (see Sheet 2.1-1 [UTCI). The three wells
located in the Town of Florence provide drinking water to the residents and businesses of
Florence. The two wells located at Florence Gardens provide drinking water to the residents of
Florence Gardens, the Air National Guard (ANG), and the Immigration and Naturalization
Service (INS).

The Arizona Department of Corrections owns two water supply wells; one located approximately
2 1/2 miles south, and one located approximately 3 miles east of, the proposed in-situ mine area
(see Sheet 2.1-1 [UICJ). These wells provide drinking water to approximately 4,200 inmates at
the Florence Complex of the Arizona State Prison. The majority of privately owned domestic
wells are located outside of the Florence Project Area region serviced by the Town of Florence,
in rural areas to the south of the project area. Tables 2.3-1 and 2.3-2 present additional
information concerning these wells.
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Table 2.3-3 summarizes large municipal water providers in the Pinal AMA (ADWR, 1995). Of
the providers listed in Table 2.3-3, the Arizona State Prison at Florence and the Town of Florence
are within 5 miles of the proposed in-situ mine area (see Sheet 2.1-1 {UIC]). Groundwater
pumped from wells in 1985 which serve these two entities, as presented in Table 2.3-3, consist
of 1,055 acre/feet (ac-ft) and 1,284 ac-fl, respectively.

2.3.4 Agricultural Withdrawals

The majority of groundwater reported in Table 2.3-4 is used by SCIDD, which is an element of
San Carlos Irrigation Project (SCIP). SCIP is the primary user of surface water diverted from
the Gila River and groundwater pumped from the area. The other primary element of SCIP is
Gila River Indian Community (GRIC). Approximately 80 percent of the land in the region is
used for agriculture (Beer, 1988). The main crop is cotton which is watered using flood
irrigation methods. Approximately 12 percent of the farmers in the area use groundwater from
private wells. The remaining farms utilize surface water supplied by SCIDD through three
canals; the Florence-Casa Grande Canal, the North Side Canal, and the Florence Canal.

2.3.5 Nearby Property Owners

There are only two property owners within the 1/2-mile exemption boundary other than Magma.
Sheet 2.1-1 (UIC) shows that ASARCO, Inc., another mining company, has a portion of their
land that lies to the west of the proposed in-situ mine site. There are no wells of any type found
on that land.

A portion of land owned by the State of Arizona lies in the south half of Section 28 of Township
4 South, Range 9 East. This land is leased to Magma under Mineral Lease 11-26500. Another
portion of State of Arizona land lies in the northeast corner of the proposed exemption area.
Again, there are no wells on that land either.

The San Carlos Irrigation District (SCID) has two irrigation wells located inside the 1/2-mile
exemption area. These wells will be closed and replaced outside of the exemption area prior to
mining operations.

2.4 PROJECT TYPE - AREA PERMIT FOR CLASS III WELLS

Magma plans to commence facility construction in March 1997 and to ship the first copper in
January 1998. Operations are expected to continue for approximately 15 years.

2.4.1 In-Situ Mining Process

Magma proposes to mine copper at the facility using an in-situ leaching process. The process
involves the following principal components:

• A series of injection wells to inject diluted sulfuric acid into selected
segments of the copper oxide orebody.
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• A series of recovery wells to recover copper sulfate solutions from the
orebody.

• A series of hydraulic control wells to prevent production fluids from
entering the surrounding aquifer.

• A solvent extraction/electrowinning (SX/EW) plant to recover copper from
the production fluids.

• A neutralization unit to neutralize raffinate (spent sulfate solutions).

• An evaporationltailing impoundment to contain and evaporate neutralized
raffinate.

• An impoundment to collect stormwater and or spills.

• Fuel and chemical storage tanks.

A detailed description of the operational components associated with the proposed in-situ facility
are presented in Volume V of this application.

The classification of the wells will be Class III. There will be 2,000 to 3,000 wells drilled and
used during thç expected 1 5-year mine life; therefore, this is an application for an area permit as
described in 40 C.F.R. 144.33. The project type is extraction of copper. The classification of
wells is described in 40 C.F.R. 144.6 (c) (2).

2.4.2 Injection/Withdrawal Practices

For purposes of this application, the analysis of the production well field contains an array of
design, operational and closure components, and an evaluation of the alternatives related to these
components. These environmental control aspects are coupled with the opportunity to optimize
resource recovery throughout the life of the project.

Magma has developed a reference design that incorporates the most advanced discharge control
technologies (DCT5) commercially available. Many of these technologies have been
demonstrated to be effective in controlling fluid migration in related industrial applications,
including oil and gas resource recovery, construction dewatering, and groundwater remediation.
These cross-over technologies are only applicable to the acidified solution recover of oxide

copper reserves of the subject orebody by recognizing the site specific hydrogeologic conditions
of the Florence site, and the chemical and physical characteristics of the process fluids. In
recognition of these factors, Magma has developed a design, operational approach and closure
strategy that demonstrates the ability to meet the requirements of Underground Injection Control
(UIC) regulations.

The Magma Florence oxidized copper orebody lies below the water table. The orebody is slated
for in-situ leach extraction of its metallic values through deep well injection of acidified raffinate
and pumped well recovery peripheral to the point of injection. Therefore, key elements of the
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Magma Florence in-situ operations plan include: (1) hydraulic control to prevent excursions
beyond the perimeter of the mined area; (2) corrective actions to prevent existing boreholes from
becoming conduits for acidified process fluids; and (3) the proper design, construction and
operation of the well system, including applicable verification of through mechanical integrity
testing. Equally important is the close-as-you-go concept which is discussed in Section 2.7.

2.4.3 Operating Status of Injection/Extraction Wells

There are no operating wells at this time.

2.5 LISTING OF ALL US ENVIRONMENTAL PROTECTION AGENCY (USEPA)
PERMITS OR CONSTRUCTION APPROVALS

Magma’s Florence mine is not yet in operation and, as such, has few permits. Information
presented in Table 2.5-1 shows the status of permits listed.

Permit requirements for Florence include an Aquifer Protection Permit (APP) from Arizona
Department of Environmental Quality (ADEQ). In addition, an Air Quality Permit from Pinal
County for the boilers, metal furnaces, and dust collection system for the processing plant will
be required. The Arizona State Land Department will require a Mine Plan of Operation for those
areas of the in-situ leaching that will occur on State lease land. Mineral lease 11-26500 is in
place, but the current Mine Plan of Operations covers only exploration drilling. The ADWR will
require permits for injection wells, monitor wells, and hydraulic control wells.

Under 40 C.F.R. Part 144 of the Safe Drinking Water Act (SDWA), the in-situ operation must
be approved prior to operation for an aquifer exemption and a Class III Underground Injection
Control (UIC) Permit issued. Under the UIC Permit program, the mine will have to show
compliance with the Endangered Species Act (ESA), National Historic Preservation Act (NHPA),
and the Fish and Wildlife Coordination Act (FWCA).

2.6 WATER QUALITY IMPACTS

Potential impacts on groundwater quality have been carefully evaluated and described in Magma’s
APP application. Section 5.0, Volume I, of the APP Application provides a brief overview of
those evaluations and is attached to this application as Appendix B. As described therein, state-
of-the-art models were used to evaluate the potential impacts of the proposed in-situ mining
operation. the models indicate that drinking water quality standards will be maintained at the
boundaries of the in-situ mine area during operations and during the 30-year post-closure period.

2.7 ANALYSES OF ENVIRONMENTAL IMPACTS AND COMMITMENT OF
RESOURCES

Magma Copper Company’s (Magma) policy is to effect closure on an on-going basis during
operation. Once a series of wells has depleted an ore zone of copper, closure will begin in phases
expected to last about 18 months each. The closure process will begin with a period where only
injection occurs without acid being added. This period will be followed by a rest period of about
1 week to 1 month, depending on the acid consumption residual in the leach ore. The solutions
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will then be withdrawn without injection. Withdrawal will continue until the copper and acid
values drop to a low level in the solutions pumped from the spent orebody. There may then be
a period where fresh water will be injected or infiltrated to sweep the ore zone in the leached
area. The solution pumped during these periods will be added to the process stream and any
residual acid will be consumed by the production of copper in other areas. The copper will then
be removed and processed in the solvent extraction/electrowinning (SX/EW) plants.

Throughout the closure process, Magma will maintain hydraulic control over all regions of the
orebody that have been subjected to in-situ leaching. During active sweeping of the individual
ore blocks, this control will be accomplished in the same manner as that utilized during leaching.
This approach will use surrounding recovery wells as a means of sustaining an inward gradient
around the region being closed. After sweeping and reduction of the concentrations of dissolved
constituents, a series of secondary control wells will continue to function and serve to capture any
affected groundwater within the confines of the proposed in-situ mine area. The effectiveness
of both the primary and secondary control strategies has been demonstrated as part of the
groundwater modeling simulations presented in Volume IV.

The advantages of the close-as-you-go process is that water is used in an economical manner, as
water must be added to the system to compensate for salts bled to the Evaporation/Tailings Pond.
The net result is that most of the orebody will have been rinsed of the majority of sulfate and
other leachable ions during normal operation. The closure cost will be absorbed as part of the
normal operating cost, and will be accrued and expensed at an estimated $0.03 5 per pound of
copper produced, as described more fully in Appendix A.

Once the last set of wells on line begin closure, it is expected that closure of these wells will take
less than 1 year. Again, the process solutions will ultimately be neutralized and reside in the
Evaporation/Tailings Pond.

The rinse solution during the sweep operation will be analyzed for sulfate. When the sulfate level
decreases to below a level of 750 parts per million (ppm), then the wells will be shut down and
closed in accordance with the well closure plan. The ultimate goal is to flush to a level where,
upon closure, no hazardous or non-hazardous constituents will exceed Arizona Water Quality
Standards (AWQS) at the Point of Compliance (POC).

Magma believes that environmental impacts will be temporary and limited to the aquifer
exemption area and only during the life of the mine Residual waters remaining in the ore zone
after closure will meet primary thinking water standards, and consequently there will be no long
term or irreversible environmental impacts. The operation of the in-situ leaching mining
operation will allow recovery of the copper resource that otherwise would have been lost.

2.8 EXEMPTION CHECKLIST

Table 2.8-1 (UIC) is submitted as an aid to the Environmental Protection Agency (EPA) in
determining completeness. The left column is the regulatory guidelines while the right two
columns indicate the reference location of the required information and any pertinent comments.
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2.9 CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Bradford A. Mills. Executive Vice President
NAME AND OFFICIAL TITLE

[7/K /
‘2~ ~[4
SIGNATUI~E

/////~ I

DATE SIGNED
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Table 2.2-1 Property Owners Within 1 Mile of the In-situ Mine Area

Company Direction
or Approximate from the

Individual Address Acres In-situ Mine Area

Scott Riggins P.O. Box 2150 300 West
Coolidge, AZ 85228

ASARCO, Inc. Duane Yantorno 394 West
1150 N. 7th Avenue
Tucson, AZ 85705

State of Arizona Shirin To lie 182 Northeast
3033 North Central
Avenue
Phoenix, AZ 85012
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Table 2.2-2 Summary of Irrigation Groundwater Use Within 1 Mile of the In-Situ Mine Area

1993 Water 1994 Water
ADWR Registration Well Use Use

Number ID Owner (Acre-Feet) (Acre-Feet)

55-6276 14 D(4-9)27cad Magma Copper 0.00 0.00
Supply Well 1 Company

55-6276 12 D(4-9)27cbdl Magma Copper 210.67 519.90
England No. 3 Company

55-6276 1 1 D(4-9)27ddd Magma Copper 66.03 416.07
England No. 2 Company

55-627608 D(4-9)28cdb Magma Copper 395.40 754.66
WW3, PW-3 Company

55-609666 D(4-9)29dab Riggins Pinal 0.00 0.00

55-609667 D(4-9)29dac Riggins Pinal 0.00 0.00

55-627610 D(4-9)29dca Magma Copper 217.66 511.20
PW-20 Company

55-609672 D(4-9)32baa2 Riggins Pinal 471.50 859.34

55-60967 1 D(4-9)32bda Riggins Pinal 0.00 0.00

55-609668 D(4-9)32cbdl Riggins Pinal 517.96 730.60

55-609670 . D(4-9)32cbd2 Riggins Pinal 379.36 593.13

55-609669 D(4-9)32dda Riggins Pinal 0.00 0.00

5 5-627609 D(4-9)33aad Magma Copper 0.00 0.00
PW-4 Company

Total Water Use 2,258.58 4,384.90

NA - Not applicable
Source: ADWR, 1995
See Appendix B for additional well information
See Sheet 1.2-2 for locations
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699 1,520 --- 149.3 --- 01II14I 1,378.70 0
4 1,310.40 S 429 K 0/22/75 1,089.40 0
07 1.310 0 75 P ---

1,140 1,515 --- 321 --- 2/12163 1,194.00 0 PP
1,515 --- 382.5 --- 11/155)1 1,132.51)
1,515 --- 301.1 --- 3/3/93 1,133.90 0

1,509

1,508 F 425 K -.- --- 0
1,521) --- 0e~ 12/1/82 --- 0 —-

1,532 --- 240.2 3/3/93 1,291.80 0

1,505 F 153 K --- --- 0
1,502 E
1,479 --- 210.2 --- 3/3,93 1,2680/) -—

35 1,525 F 135 R ---

1,525 F ISO K --- —-

25 1,518 F
1,520 F
1,500 E
1,517 --- 0s~’--- 3/13/84 --- —- —-

1,475 F
450 1,422 —- 117.8 --- 11/1/88 1,304,2)) 0
104 1,420 --- 72.2 .-- 3/3/93 1,347.00 0 PP
34 1,438 --- 144.6 --- 11/1/88 1,293,40
—. 1,445 F — —- --- --- 0

1,650 1,445 --- 126.2 --- 3/3/93 1,318.80 0 PP

30 1,440 F 197 K ---

524 1,427 --- 122.3 --- 11/1/08 1,304.70 0 PP
30 8,430 E 197 P --‘- --- --- —-

25 8,430 E 175 P. --- --- -—

8 1,430 F 825 K ---

8 1,430 E 125 R ---

1,953 1,600 —- 368.3 .-- 1/3/69 1,238.70 --- PP

1,597 --- 410.5 --- 3/3,93 1,186.50 0 PP
65)) 1,591 --- 372 --- 12/20/71 1,219.00 --- -—

1,200 1,575 --. 396.9 --- 11/15,91 1,178.10 0
4 1.575 F 450 P —- --- 0

1,571
943 1,564 --- 254.1 --- 3/3/93 1,309,90 0 —

1,500 I~56B .-- 364.5 —- 11/8/84 1,195.50 --— PP

1,500 1,564 --- 341,7 --- 3/3/93 8,222.30 0 PP
1,300 1,564 0 351 P --- --- 0
1,776 1,555 --- 388.2 --- 11/15/91 1,166.80 0

20 1,550 --- 406.2 --- 11/15/91 1,143,80 0

.500 1.551 .~.2 0
1,100 1,546 --- 416,6 --- 11/15/91 1,129.40 0
1,100 1,540 --- 445.6 --- 11/7/84 1,094.40 0

8,530 .-. 365 P .-. 1,165.00 0

2,680 8,548 --- 366.9 --- 3/3/93 1,101.10 0
8,020 1,541 --- 173.9 .-- 1/31/47 1,367.10 0
1,148 1,541 --- 412.4 --- 12/19/89 1,120.60 D,L PP

1,598 1,536 --- 172.6 --. 0/30/46 1,363.40 --- PP

1,537 E
641 1,337 --. 398.6 --- 12/19/89 1,138.40 D,L PP

In 55-610620
hi 55-627625, UTL
0 55-651042
U 55-6104)1 chl.d; UTM; ohsnwcrrd; loom cup

U Chid; UTM; obslenclod; necapped
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U Also repostod as 2add
55.618413
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O 55-504706; chkd; capped

0 55.602458
Ir 55.623857
O 55-510634
Ir 55-623861
Ir 55-623862
U
Ir 55-623863
Ir 55.621337
lr 55-62 1530; chkd; eqpd

0 55.638448
0---

lr.S 55.6 16927; regislerod as 3)/aba; chkd oqpd

0 55-634488
Ir,0 55.628536
0 55-634397
0 55-639694
0 55-638408
0 55-630407
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In 35.625476

U
U Chkd; loom cap
Ir 55-625473; regislered Os 4ddd
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Ir 33-612170; regislored as Seen

lr,U 55-612174; chkd; loom cap
U
In 55-610623

In 55-610622

Ir 55.610632

Table 2.3-I. Summary of Information Concerning Existing Wells Within SMiles of thIt Florence In-Situ Mine Area

Casing Rr1,orted Surface Non-Pumping Water Level
Well Number Ouner Dale Depth Dianseter Depth(ft) Perfnruled Ponsping Elevation Measured Date AltItude Chemical 8/50’ Remarks1

Completed Drilled (It) (“‘) Interval (9) Rule (gpm)~ (It, mslr - Depth (9) (9, msl) Analyses5

04- -40 41/

8-22-75 000

2-1-68 201
5-8-4) 647

2-8.00 520

8-13-57 400

5-10-05 600
9-20-52 338
3-27.41
430-05 485
4-22-05 355

-— 504)

306

4-12-05 200

06- -52 370

6-28-57 323
730-72 815
4-5-05 420
6-2-05 tO
7-10-55 720

4-3-03 250
2-22-51 550
4-3-05 250

4-23-05 212
04--52 ISO

200

Ot--42 504
1.30-75 838
5-10-05 504

03--SI 433
4-24-05 580

1.20-51 434
2-4.77

3-15-73 690
5-30-05 750
04--41 403
6-24-67 600

5-IS-OS 640
5-3-69 635
7-1-73 800

5-1-76 603

11-20-51 460
5-14-40 463
OI--71 1,000

5-9-46 466
3-23-71 860
07--73 1.329

20 472 178-460

3 800 440-80/)
12 206

20 647 130-625
20
10 467 380-467

8 440-520 467.520

20 404) 269-40))

20 6)0)

20 338 200-322

20
405

3 40

6 500

10 200

16 265

16 323 160-318

20 605 190-600

10 420

20 720 320-400
440-720

8 250

20 522 70-510

8 250

7 212

6 150

6 200

20 504 220-500

16 038 470-825

20 504 400-504
20 433 2043-431

20 580

20 434 206—820
20 750 250-750
20 690 330-620
20 750
20 403 200-390

20 427 390-427

16 420-600 420-600

20 629 420-620

20 571 450-571
16 546-780 580-700

18 400 275-300

14 408-680

2)) 448 200438

20 463 200-450

20 600 450-600
16 600-1,000 606-1,000
20 466 190-460

20 060

20 1,000 350-1,000
10 1,000-1,529 1,000-1,529
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6add(013 40)) MAGMA
6bas Clentans Bros Cattle

hbaa2jNo 5) Nalbandian Porn,,

6bba)No.2) Nalbasdian Farms

7aaal B&W3O8Ltd

7aaa2 Bnttaro
7saa3 B&W3O8LId

7baa Briltain

7dbb Wolfss,iokrl
8cbal)OB-3N) MAGMA

8cba2 Painter
tdda

l5bablISG-5) USBO
ISbab2jPZ-l) USBR

l7acc Conoco
l7bbc MAGMA
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I 7bddl
l7bdd2LOB-A) MAGMA
i7bdd3jOB-BJ MAGMA

IS I Conoco

82 Cotsooo

i8sadI Smith
lSsad2 MAGMA
ISacci Cosoco
lSacc2 Conoco

I Kacc3 Conoco
lSace4 Conoco
ISbab Coeoco
lScce MAGMA

ISdddl MAGMA
ISdddZ Cosoco

I9aaa
l9dddlLCI MAGMA

20aba Conoco
(D-l)4-09)2oadb)302j MAGMA

2obbb Conooo

2lbcd MAGMA
22 I Conoon

222 Conoco
22bad Conoco

22dcc Cocoon

22ddc Conoco
23 I Conoco
23 2 Conoco

23cba Conoco

2Sccdi Conoco
23ccd2 Conoco

25ac Pace

25bcc

25bcd)No.2} florence Gardens
25bdcl florence Gardens

2Sbdc2)No. I) florence Gardens
2sbdd florence Gardens
25cdd Brooks Fans,

25dcct PotIon Bonn Farms
25dcc2 Poston Bonn Farms
26bdai Coooco

8-11-77 803
1-23-32 435
6-3-05 230

10-10-73 400

4-19-78 8,060
6-3-05 1,0041
8-4-77 465
9-1-84

4-26-03 350
250

02--42 300

4-23-05 350
3-22-83 540
4-23-05 350
6-15-49 250
12-31-40 180
12-31-40 209
7-29-77 40

1,482 50 S De3 11/7/04 --- D
1,493 1,512 --- 278 --- 12,23/71 1,234.01) 0 OP

1,510 --- 242 --- 1/31/63 1,26800 --- OP

1,501 --- 2259 --- 3/3/93 1,275.10

1,522 0 — — -— --- 0

— --- 0

—- 1,534.80 S 2784 1,256.40 0

1,480 151 1/25/67 1,329.00
1,200 1,475 143.3 11/8/84 1,331.70 13 OP
1,400 1,482 E 200 K ---

1,200 1,482 - 101.7 2)16/83 1,380.30 0
1,400 1,475 0 200 K —-

805 1,480 54.3 3/4,93 1,425.70 0
1,478 1392 11/1/88 1,338.80
1,480 0 158 K —.

1,491 ._ I)

M 53-627624; UTL

U
Ir 55-610624: also reported as 6cm

Ic 55-618621
lr,S,D 55-622013

Ir 55-622014; registered as 7aad

U--
Ir 55-623858
M 55-627623, ohkd, capped

55-634595
U
Pc UTL
Pc UTL

55-627652
Ir 55-627615

Chkd;nqpd
M 55-627637; cltkd; capped
M 55-627638; clskd; osoapped
E 55-508802
U 55-511898
U Also reported as lOads; chkd, copped
U 55-627651; destroyed
0 55-504704
O 55-503052
E 55-502875
0 55-502982
O 55-504705
U 55-627650
Ir 55-627605; chkd; eo,pd; UTM; no access
0 55-500730

Destroyed

M 55-627618; drilled by ASARCO; cltkd, capped
O 33-504702

55-627647; registered as 20aca, chkd; UTM; obstaocled; oocopped
0---
0 55-627648
0 55-508803
0 55-511899
O 55-502879
O 55-504701
0 55-502878
O 55-508804
0 55-511900

O 55-504699
O 55-504690
E 55-502077
o 55-606588
U---

PS,0 55-601432
PS 55-610433; rechorgo
PS 55-504767, also registered as 55-504696-251o1d
PS 55-610432; recharge
Ir 55-6 10028; registered as 25cdo; chkd; eqpd

Ie,S,D 55 806268
S.D 55 806269
M 55-627647; UTL

Table 2.3-I. Summary of Information Concerning Existing Wells Within 5 Miles of the Florence In-Situ Mine Area

Caaittg Rc1torlrd Snrfsce Nos-Pamptng Water Lesel
Well Noasber Osner Date I)e1tth Diameter Depth (ia) Perforated Pampiag Elesatioa Measared Date Altitade ~ Chemteal Urn Remarks1

Com1detrd Drilled (Pt) (in) lalerval ((a) Kale (ppm)’ ((I, ntsl)’ Depth (Pt) (ft. msl) Analyses5

9-5-75 800

4-18-57 592
I2--72 1,534

12-5-74 942
06--SI 760

3-4-05 426
3-23-73 862

5-3-05 210
03--52 450
5-15-75 600

400

5-82-05 600

12-9-77 613
12-9-77 613
1-1-53 680

4-23-78 760
2-9-52 450

11-20-51 504

12-2-75 461
12-12-75 480
9-1-84

6-11-52 426
4-21-78 52))

4 1,535 --- 414 R 9/5/75 1,121.00 D
1,870 1,534 --- 258 R --- 1,276.00 D OF
1,025 1,537 --- 4112 --- 12)19/89 1,12586 D,L RP

1,836 1,532 4205 --- 11/18/91 1,110.50 0 OP
1,101) 1,524 --- 3736 --- 11/7/84 1,150.4)1 0

3,40)) 1,523 --- 178 K --- 1,354.01) 0
1,800 1,524 --- 350 --- 04--73 1,174.00 D

1,000 1,517 --- 173.8 --- 2)20/52 1,34320 0
1,510 --- 3367 --- 11/7/84 1,173.30 0
1,522 --- 386.4 --- 3,9/93 1,215.60 0
1,522 0
1,545 --- —

1,565 —- G
1,565 --- 3329 --- 4/21/78 1,232.10 --- OP

1,529
1,517 E 1)

1,131 1,514 --- 204.6 --- 1,3/77 1,309.40 D OP
1,527 0

1,523.90 5 289.2 --- 3,9)93 1,234.70 I)
1,526.10 S 2921 --- 3,9,93 1,234.00 D

1,513 --- 250.6 --- 3/2,93 1,262.40 0
1,513 --- 270.5 --- 12/23/71 1,242.50 0

3 800 440-111)0
20 590 290-585
20 90)) 500-
12 980-1,534
20 798 5)61-780

20 3)6) 165-300

8 300-760 300-407

20 634.
18 325-862 375-862
10 210 80-2)0
20 450 170-400

3 520 360-520
20 408

6 -—

6 6)3 16-613
1-1/4 499 491-499
20 680
3 760

32 432 90-432

20 435
6 456 296-456
6 475 295-475

20 426 165-419
3 520

5 803 0-803
20 435 190-435

8 267

3 1,060

6 465

9-1-83

20 —-

16 350
16 540 200-53))

2)) 350
20 250 80-240
8 180
6 209
7 20

msgosa.)lc/cic spp/cclctoo.l\23-l.XLS/I/l6/96/ohb 2- 13



26bdo2 MAGMA
26coo RooLio

26ccb SCIDD

21/cod Englood & Coker
21/dod Ronkin
27664 MAGMA
Z7coc MAGMA
22/nd MAGMA

27cbdt MAGMA
27cbd2 MAGMA

2700o MAGMA
27ddd MAGMA

28 Conoco
2toddlNo.841 MAGMA
28IOdOIPW 2j MAGMA

2tbdd Conoco
28cooj420-S( Coooco

(D-04-09)2tcoc(DM 81 Coooco

2Scodl{0W2( Conoco

2Ocod2IDM A) Conoco
2Ocod3)O8-6) MAGMA

28cbcl MAGMA

28cbc2 Coooco

2tcbc3 Coooco

28c644 Conoco
28cbo5 Conoco

2Oobo6

28ccol Mcl’orlnod

28cco2jB!A91 SCIDD

28ceo3

2Ocdnl{OW-31 Coooco

28cdo2)BIAIOB) SCIDD

206dM
28dod)BIAIO) SCIDD
2odbn)DM-Dl Conoco

2OdbcI MAGMA
28dbc2 MAGMA

4-12-78 90

4-23-79 140 5
6-I-os
9-1-47 258 20

5-18-34 212 20

4-21-61 317 16

4-3-61 410 20

4-1-48 200 20

8-15-77 765 6

2-3-55 305 lO

12-9-44 290 20

3-25-62 500 16
5-14-05 410 20

5-29-92 220 4

2.21.50 270 20

3-14-62 600 16

9-1-04 --- 6
340 3

1-24-75 981 24
18
14

8-3045 --- -—

05--74 1,662

08--74 700 5

10-29-72 1,600 13

08--74 700 5

8-1-77 80 3
4-12-78 180

4-23-79 280 -—

4-9-80 430

8-27-85 —-

8-9-86 55 6
520

5-14-05 520

4-26-34 254 20

4-28-65 500 16
20

12-10-45 272 20
7-6-63 560 16

8-15-72 2,006 24

20
13

10-25-72 1,498 10

4-28-05 560 20
11-21-74 938 24

4
11-21-74 --- 3
4-16-34 259 20
08--74 635 5
7-6-74 706 42
0-2-74 730 72

1,491 0

1,473 --- 68 --- 3,3/93 1,405.10) D

1,47720 S 145 R 4/21/61 1,332.20 D

1,465 0 --- D
1,465 0 -~ D
1,510 0 252.8 8/15/77 --- D
1,480 67.3 3/2,93 1,312.70 0
1,473 60 0 3/25/62 1,313.00 D
1,475 0
1470 161.4 3/2)93 1,308.60
1,472 0
1,485 0 188 0 5/29,92 --- D
1,464 87.5 3/2/93 1,37650 D

--- D

1,483 -.- 50.9 --- 3/2,93 1,332.10
1,478 --- 181.4 --- 3/40’S 29660 D

1,480 --- 201.3 --- 12)23/71 1,278.70 DL
1,477.30 S 244 —- 10/7/74 1,233.30

1,471 --- 163 5 --- 3/2)03 1,307.50 0

1,477 10 S 251 10/7/74 1,226.00 0
1,478 178 — 3/4,93 1,300.00
1,470 0

—- --- D

— --- D--- D--- D--- D

1,468 E --- D
1,472.00 5 172 --- 1/1,93 1,296.00 D

1,474 --- 184.2 --- 11/1/88 1,289.80

740 1,474 —- 165 --- 3/4)93 1,309.00 D

2.240 1.467 --- 160.2 --- 3/2/93 1,306.80 D

1,474 --- 161.2 --- 3/4/93 1,312.80

1,474 --- 170 0 --- 1,304.00 D
2,095 1,474 --- 164.3 --- 3/2/93 1,309.70 D

1,474
1,472.30 S 213.5 --- 2/24/75 1,253.50 D

7 1,478.90 5 176.4 --- 11/1/88 1,302.40
1,475 --- 173.4 --- 3/2,93 1,301 68

1,474 50 S 172.5 --. 3/2,93 1,302.00

55-627653

M 55-627642; L/TL

Ir 55805235,chkd,eqpd

Ir Chkd, dottroyed

Ir Chkd; dentroted

Ir UTL
M 55-627646, IJTL
0 55-627613, tog/bred on 27ca5; ehkd; eqpd
Ic 55-627614, chkd; eqpd; UTM; oo occen,

OP Ir.U 55-627612; En0/nd No. 3
55-627656

M 55-535365
OP Ir 55-627611; Onglood No.2; chkd; ea.pd

O 55-5(18805

O Chkd, copped
11/P.C II) 55-627607; regintorod on 2&ob, clnkd,coppod

0 55-512144
U
T 55-80652!; olno reported on 28cod; UTL

M Chkd; oncopped; plogged helosv 1,030’

U Alno reported on 28dbd; UTL
64.--
M 55-627645

55-627644
55-627654

—- 55-627643
0 55-511901
E 55-515041
O 55-500731
O 55-504703
£ 55-502876

OP Ir 55-621948; cld,d, oqpd

-— U

OP Ir.U 55-627640; olno reported ot 280db; McI/cr/nd ,ceII 81; chkd, coppod

OP Ir,! 55-62 1939, chkd; eqpd; bocklilled ond plogged below 369’

OP M 55-627657; chkd; bone cop

lr,U McPorlond W0l1 02, ehkd; copped
OP,C It 55-627608; cld.d, cqpd

U

U Alto reported or 2Odbol; UTL
T Shofl No. I; north pilot robe shoft; ehkd; copped
T Shoft No. 2; too& pilot orioe shofl; ehkd; copped

Table 2.3-I. Summary of Information Concerning Existing Wells Within 5 Miles of the Florence In-Situ Mine Area

Cooing Reporter! Sorloee Non-Ponopiog Woter Lone!
Well Nomto,r Oo.oer Dote Depth b/meter Depth (8) Porforoted Pnmltotg Ete~otiort Meonored Dote Altrtode Chemirol Une Rernorko’

Cootpk’ted Drilled (It) (in) Inlervnl (It) Role (gt’on)’ (8, ntrtV Depth (It) (It, mnl) Anolynen’

40

250
212

283
410
198
765
305

290

290-500
410

80
270

265-600

80
62!

621-981

23
1,662
6!!

611-700
SI
295

70-248 2,506

68-198
198-270

210-400

64-193

203-295

62-275

290-490

210-400 1,251

70-255 l,267
265-59))

1,60(5

234-621
621.981

17
6Il-700

1,030 295 1,030
382 --- 30

80

48
26

254 80-242 1,632
495

28cdo3)OW-l I Coooco

2Ocdbl McForlood
2Ocdb2IPW-31 MAGMA

270 75.270
260-560 260-560

0-76
0-1,000 200-909

909 1,909 909 1,909

68
1,035 495-1,035
560
8!

496 240-496
496-936 496-936

259 107-247

364
700
715

r,ogo.flo/ce.npp/celeno.b/2’5-LXLS\l/16/96/rbb 2- 14



28dbd 11DM-Cl Con000

28dbd2IPW-Il Conoco

28dbd31365 SI MAGMA
2oddb{DM El Conoco

29cbc SCIOD
2SccblBlAlll SCIDD

29066 Riggins Pbs)

29doc Riggins Pinol

29dcblEW 201 MAGMA

(D-04-09)3ondd
306cc MAGMA
3oocs Yro
30c& MAGMA

3odnd

30dod

3oddolNo.6J Conoco
3Iobo McForbod

3lbonI Choodlor
3Ibno2 Riggion Pioni

3Ibho Riggios Pistol

3lccdlGB-IWl Conoco
3ldoo Riggin, Piool

32o06 MAGMA

32honl Espinooo
32boo2 Riggins Piool

32bds Riggins Pistol

32coo Choodlrr & Chondlor

32obdl Riggios Pmol

32cbd2 gins Pistol
32ddo Riggios Pistol

33ood[PW-4j MAGMA

34odd Rohnrtson

34dno Robertson

34ddalOB-IEl MAGMA
3soos Gun,

35o Ronkin
35d Toylor

35ddo Smith

35ddc Soothssost Go,

S6cocIINo.3l Florcoco Wotor

36coc2lNo.4l Florroco Wstnr
364 BoOr Vinsv

(D-04-l0)I7codI Pnlmrr
l7cod2 Polmrr
I7cbd Polmor

(0-04-lOll Odcdl ISG-231 USBR

08--74 610 5 358 —-

12-2-74 949 24 80
18 540 243-539

4 540-939 540-938

8,299 3

00--74 700 5 392
5-83-05 334 20 334
3-9-34 290 20 290 64-277

2-9-62 334 16 334 60-330

8-25-71 1625 7 1,1,00

7-31-71 8,098 II 1)0)8

1-10-75 1,180 24 81
18 1,176 229 1,176

5-20-05 415 12 415

3-11-65 355 20 346 165-345

11-24-48 250 20 224 100-216

5-5-05 300 4 300 -—

5-20-68 620 16 620 - 350-620
12-20-74 850 12 620-820 620-820

7-14-51 382 20 320 800-300
2-14-80 763 86 300-400 300-400

14 400-703 400-703
10 703-763 703-763

12-9-75 360 3 360 200-360

3-5-68 448 20 446 840-440

1-18-72 890 16 429-889 450-865

3_I_OS --- 20 265 800-265

3-14-05 473 6 265-473 265-473

05--52 346 20 346 70-340
5-5-05 410 20 410

8-26-47 193 20 193 50-893

11.6-51 597 86 90-368 200-352

4-7-03 100 20 00

4-30-05 250 20 250

12-18-53 450 20 442 800-430

2-9-47 203 20 203 50-200

12-13-57 583 16 --- 197-512

12-15-74 997 24 80

88 398 252-598

14 598-997 598-997

20 1,473.10 5 1623 --- 2/20/85 1,310.60

450 8,467 --- 1589 --- 3/2,93 1,308.10 0 RE,C

478 --- 68,6 --- 3/2,93 1,309.40

60 1,465 --- 213 R 10/7/74 1,232,10)
1,125 1,46)) B 167 R --- --- 0

805 1,457.80 S 151.3 --- 3/24)3 1,30630 0

35 8,475 B

35 1,465 E

1,881 1,460 --- 1446 --- 3/2/93 1,315.40 0 RP,C

1,482 212.9 11/1/08 1,269.10

8,460 1565 3/3,93 1,311.50
1,461

1,448 B

1,463 177.8 11/1/88 1,285.20

1,445 884.7 11/15/83 1,260.30 --- —-

809 8,458 130 R 5/1/65 1,328,00 0 RP
8,445 B -_. 0

25 1,449 220 R 1,229.1)0 0
668 1,448 156.1 3,9,93 1,291,90 0 . RE

1,411 1,444 --- 860.5 --- 11)1/88 8,283,50 0 RE

1,429 --- 73 --- 3)9,93 8,356.00 0

1,634 1,434 --- 139 --- 11/1/88 1,293.00 0

1,400 1,453 --- 155.1 -— 11/2/84 1,297.90

1,449 B — 0

l~082 8,448 --- 152.4 --- 82)20/85 8,295.60

1,270 1,443 --- 83.5 --- 3,9,93 8,359.50 0

2,531 8,458 B 36 R —- --- 0

200 1,435 --- 28 --- 3,9)93 1,408,00

1,107 8,435 --- 29.4 --- 3,9,93 8,405.60 0

1,428 1,458 --- 142 --- 11/2)84 8,296.00 0

741 8,456 --- 124.8 --- 3/193 1,331.20 0

1,458 .E --- 0

1,457 --- 54 R 4/26/49 1,403.00 0

II 1,460 --- 144.1 --- 11/2/88 1,315.90 D
1,468 --- 47.7 --- 3/8,93 8,420.30 0

20 --- --- 160 R

1,485 176 R ll--75 8,309.00

1,485 B --- 0

950 1,488 135.5 3/8/93 8,352.50

850 1,487 173.5 11)3/88 1,313.50 0

35 110 R
2,600 1,515 E ISO P.

30 1,515 B ISO R —-

1,525 140.2 3/8,93 1,384.80
1,565 --- 0,G

U 55-806520; nlso roported so 28doo; chkd; UTM; obsts’oc)cd
U chkd; copped

cOld; loom cop

T UTL

Ir 55-621950; rrgistcrcd so 29cbc; cOld; co,pd

I 55-609666

I 55-609667

ir 55-627610; rogistcrod or 29dco, cOld; rqpd

U UTL

E chkd; tmcnppcd

lr,0 55-6 18023; rngintorrd or 50cc

A 55-627655

U

Ir 55-627687; olso roportod or Sodoo; cOld; UTM

O 75-600580

lr,D 55-600577; cOld; cqpd

Ir 55-600579; c064; UTM; no noons,

M 55-627630; cOld; copped

RE In 55-600578; chkd; ra,pd; UTM; no 000css

U McFsolond Woll No. 3; roploced 8975; UTL; dcslroyod; 55-627604

RE Ir 55-609672

RE Ir 55-609671;cbkd;oqpd

0
0,U 55-609668; roginlorcd so 32coo; chkd; oqpd

RE Ir 55-609670; registered or 320eo; olso reported so 32coo; cbkd; oo,pd

RE In 55-609669

RE.C Ir,U 55-627609; Terry Bros. Font, Well #3; chkd; co.pd; no motor

U Also rcporlcd no 34odd

M 55-6276 89; UTL

lr,S 55-623921; rogi~torod Os 35oob; cbkd; nqpd

o 55-631674

S,0 55-643744

U 55-533207

ES 55-619535; cOld; oo,pd

PS 55-619533;ohkd;eqpd

D,S,Ir 55-606117

Ir 55-617189

o 55-638410

In chkd;rqpd

Fable 2.3-1. Summary of Information Concerning Existing Wells Within 5 Miles of the Florence In-Situ Mine Area

Coning Reporled Sorfoco ‘ Non-Pssmpiog Woser Leon

WnIl Nssmlorr (bencr D~5r Oopth Diomelor DopeS (It) Pcr(orotrd Pompiog Flccolion Mcossrnd Dntr Altstode Iogs’ Clscn,icol usc’ Rrmt.rk,t
Completed Drilled (Is) (in) Intrrvol (It) R~to (gpm)’ (Is, msI~ Dotrth (It) (It, nssl) Annlyscr

5-2-05

4-26-49
7-30-75

7-20-SI

5-5-48

2-20-05

10-31-91
7-5-39

4-30-05
5-16-05

12-3-59

5-12-05
4-83-79

550

154 20 184

392 3 392
270 18 224

14 224-254

205 8 208

25 8 25

230
575 20 575

375 16 375
300 6 150

335 20 30
400 6 400

400
1,560 8 20

80-175

264-392
[-224

2 24-254

33 5-3 70

nogon.tlo/cic.spp/nolttroo.l(2’3-l.XLS\l/16196660 2- 15



I8dcd2IPZ-Il USIIR

lOdodS{FZ-21 USBR
I9dnd(OB-31/j MAGMA
2OdddIOlO-4E1 MAGMA

29addl Clark

29add2 L and M Farms

29bna)BIA3BJ SCIOD

29bdd ADC

29oda Cansino

29odd Fadilla

29dadIBIA2I SCIOD

29ddeI LandMFarnts
29ddc2 Clark

3Obdd FusIon Buttn Fanns

3OobbLOB-2161 MAGMA
31 Zollwagar

312 FolIos
3lncc Lowis

3lbaalIBIASI SCIOD
3lbaa2 Louis

3 lbua3~BIA5Bl SCIOI3

3lcob Jamka
3lodd Lnwia

SIdaaIBIA4) SCIOO

3ldad ADC
32uud Brooks Farms

32b Padilla
32badlIBIA3l SCIDD

32bad2 Bowling

32bco Lowia
32ebblBlA4BJ SCIDO

(005 00) bad

Iaao2
lobe LOS

IbobjBlAlS) SCIDO
lode Keapponborgor

Idea LOS
lddn LOS

(0-05-08) 2aaa SCIDO

2acd
2cda Kensvorrby

2daal Swanson
2daa2 Swanson

2dublOB-2W1 MAGMA
llbodl ASLD

110,42
I IbadS

Ileoc Fool
Iledd Foal
I Idaa

4-13-79 1560 1-1/4 1,258 1,250-1230
4-13-79 1,56(1 1-1/4 580 580-508

195-355
205-365

4-29-05 295
5-3-05 286
4-7-05 204

6-2-65 480
5-23-75 223
06--SO ISO

80
12-14-63 605
7-14-52 650

-- 300

3 355
3 365

8 230
20 492

16 495-730

14 725-793

20

8 300

O 265
20 532
16 527-622
20

20 300

3 370
20
0 300

10 470
20 350
10 491
20 278
16 270-700

20 045

20

20

20
16
20
20
20

928
16
16

20
20
20
20
20

1,565 --- 225.7 --- 1)24/04 1,33930
1,565 --- 2245 .-- 1)24)84 1,340.70
1,391 --- 122,9 --- 10,31/88 1,368.10 0
1,512 --- 131.1 --- 10/31/88 1,380.90 0
1,529

1,529 --- 90 16 --- 1,339.00

1,504 --- (87 --- Ol--93 1,317.00 0

1,441 1,509 --- 109.8 3/8/93 1,399.20 0
1,520 16 100 16 --- --- 0

34 1,525 16 230 P.

1,760 1,539.10 S 190 --- 0l--93 1,350.00 0

1,500 1,544 125 R 1/21)52 1,41900) 0
1,900 1,544 --- (92 --- 10/31/88 1,352.00 0
1,800 1,490 --- 57.2 —- 12)16,91 1,332,80

1,481 --- (64 16 7/22)35 1,317.00 0
2,200 --- --- 90 R --- --- 0

30 --- --- 180 16

35 1,510 16 220 16
2,244 1,495.60 5 116 --- 3)3,93 1,382.00 0

1,480 0
1,367 1,390 --- 0

1,535 E

2,000 1,534 --- ‘ (92,9 --- 3)8/93 1,331.10 0

1,160 1,534.30 5 198.9 --- 10)31/88 1,341.10 0

1,125 1,541 --- 227.5 —- 9)13)89 1,313.50

35 1,560 16 220 16
1,800 1,535.80 S --- 0

2,000 1,535 16 (25 16 --- --- 0
1,533 --- (65 P. —- 1,370.00 0

1,811 1.535 --- 20) --- Ol--93 1,330(03 0

1,428 16
1,428 -— 69.1 --- 11)24/53 .358.90
1,425 --- 0

800 1,415 16 ‘ 68 --- 0I--93

1,419 --- 08.3 --- 11/2/08 1,330.70 0
1,422 --- 117.9 --- 11/2/08 1,304.10 0

1,200 1,420 --- 89.8 , --- 2)1/63 1,330.20 0
2,377 1,419 --- 50.4 --- 3/3/93 1,368.60 0

1,409 68.7 10/29)04 1,336.30
1,408 16 17 16 --- 0

985 1.421 164.1 —. 8)20)09 1,256.90 0
551 1,428 60.9 —. 3/3,93 1,367.10 0
1,250 1,420 16 --- 0

M 55-627621; UTL
M 55-627622; UTL

U
O 55-616519

Is Also rrportnd as 290dd; eI,kd; oqpd

162 lr,I 55-610141; also reporind as 29ado; ebkd, nqpd

U 55005529

O 55-638406

Ir 55.621940; also roporind as 29daa; clskd;no,pd

O,lr 55-616515

It 55-605530

M 55-627620; UTL

O 55-633750

O 59.6(2520

OP Ic 55.621943; rogialerod as Slabb; ebkd; nqpd
0

O 55.659999

Is 55-6I25I6;ehkd;oqpd

ftP Is ehkd;oqpd; UTM

OP lr,I 35.610135; Dairy Farm Wall
Ir 55.618027

O 55-639919
ftP Is 55-621941; also rrportod as 29edd

Is
It 55-612515

Ir 55-621942

0
U Dcsiroynd

55-627913; rrgiatnrod as Iba
Is 55-62 (952; also roportrd as lbbb
U
Is 55-608010
Ir 55.600009; registered as Id

OP Ir chkd;oojrd

P.2 It 55.616763; rcgiaIored by 00000n number only
Is 55-6 16764; rogiatorod by soetinn number only
M 55-627631;IJTL

Ir

U

Ir 55.6 12747; elskd; copd; UTM; no across
Ir 55-6 12748; cbkd; so,pd

Table 2.3-I. Summary of Information Concerning Existing Wells Within 5 Miles of the Florence In-Situ Mine Area

Casing Reported Surface Nna-Pamping Water Level
Wall Number Ootser Dale Depth Diameter Depth (It) Perforaled Pampiag Elesalion Measured Dale Altitude Chemical Use’ Remarks’

Cnmpleled DrillatI (It) ((a) Inlervul (Is) Rate (g,pm)’ (II, msI)~ Deplh (It) (It, mao Analyses5

9

So

2,5(03

7.17-75 355
7.11.75 365

5-17-05 230
3-55-68 795

7-23-51 410
6-2-05 300

54-05 265
1-23-62 622

10-10-46 400
330

09.46 300

7-22-75 370
4-29-05 - 368
8.27.79 308)

0-22-73 521
4-17-34 350
7-18.73 521
4-15-77 7(10

2-9.77 934

44-34 220
07-47 370

400

300

44-34 212
7-16-47 392
54-05 354
9.1-60 810
6.14-79 931

16
60

5-9-05 400

4-17-OS 230

07--SI 360
5-18.61 525
5-946 508

05--54 230

170.524
535 -6 18
130-400

100-300

2 10-370

90-334

320-640

280-420

100-207

213-262

1,500

98-198
207-3 04

185-798

255495

55- 194
200472

36-25 8

30-56

90-

830.950
220
370

300

212
392

810
495

495-928
54

230
230
484
308

91-108
187-2 17

20

20
20
3
40
20
5

48
20
20
18

1,408 16 96 R --- .-. --- --- Ir
1,6110 1,405 16 --- 0

204 --- -.- 1,417 --- 100.1 --- 11)2)80 1,316.90

480 .-- 1,260 1,412 --- 95.6 --- 3/15/84 1,316,40
223 140-223 3 1.410 --- 176 R — 1234.00 0
50 25-50 1.000 1,404 --- 75 16 --- 1,329.00 0

50-ISO

685
650

50-ISO

140.645
85.635

ftP
162

magtoa.0o)oie.spp)voIoon.I)2’S.l.XlS)I/I6/966t~b 2- 16



Ildod Fool

I Iddel
I ldde2 AFS Entespnises

12 Bluo Cirole Atlootie

I 2usd Blur Circle Atlonle,

l2ubsl Blue Cook AllunLic

12ubu2 Oils Riser Tribe

l2ubd COo Fnm,

l2sdul

1264s2 Blue Circle Atlontic

l264o3 Anderson

l2c,bl Bundr,ck

l2ccb2 Bundrick

I2ccbS Tnboti

I2ccdl Mouse
I2ccdZ Moijor

l2oed3 B,rndriek

l2ecd4 Squosv Mn,, MHP

I264s1 Hohokorn Countoy Club

l2eds2 Moody

l2odb Loigrern

l2cdcl

12c,lc2

l2cddl Moody

I2oddZ Monkin

12d1 Hohoknm Country Club
12d2 Prutl

12d3 Fruit
(0-05-1)8) I2dudl Blur Cirole Ailunlie

l2,lod2 Pinol Mnmmotb 0999um
l2debl l4oboknm Country Club

l2dcb2 l’lohokum Country Club

I2dcd Hohoknm Country Club

I2dddI Elks Lodge

l2ddd2 Moddock

13 Psyne

l3usbl Attuwny Runohos

I3usb2 Mutuol Forms, Inc.
t3bbd

l3bcn Riggs

I3cudfl3lA2O) SCIOD

l3edblBlA2)lB( SCIDO

l3doo U.S. Indion Ire Serv

l3ddd Riggs

l4ubb Fool

l4csdl U.S. lndioo let Sony

l4cud2 SCIOD
I4cbn)BIA2 81 SCIDO

l466c Andornon
14d Skoosen

l4dod

20 698

16 45

12 540

20 164

20 430

20 430

20

16 500

20

8 465
260-280

399465

8 465

8 250
6 360
6 365
8 460

16 300

14 380-500

12 360

2 330

8 350

8 380
8 268

12 400

12 340
20 418

2 506)

16 500

2 385

260-2 80

6 452

16

20 323

18 520
6 —-

20 416

20 204

153-184

20 396

16 385-616

12 990

24 90

6 418

8 200

20 216

20 71.14

20 550

2 10-546

16 550-800
340 10 340

4-26-05 --- --- —-

4-17-05

110-383

400-610

140-696

155-183

555-796

55-630364

RI’ 0
0 55-630362

O 55-630363
0---
O 55-519619
In 55-610674

0 55-635855
0
0
0
O 55 80)1869

O 55-534883

0 55-610675

0 55-611468

0 55-605784

In 55-606373

Ir 55-610674

0 35-610675
0 5580l684;chkd;eqpd

0 55-520852

U Also reported us I3ouu

RI’ le,0 55-6220 5; registered us I3uts

RI’ U Dcnleoyed

lr 55-601791

Ir, A Destroyed

U Destroyed

0 55-601793
-— 55-612750

U Dosteoyod

RI’ Ir 55-621930

lr,U ohkd; eo.pd

0 55-606375

O 55-631292

U Destroyed

rable 2.3-1. Summary of Information Concerning Existing Wells Within 5 Miles of the Florence In-Situ Mine Area

Csoing Reported Surfuee Non-Pumping Wuter Level

Well Number Orsunr Dole Depth Dinmrer Depth (It) Perforuted Pumping Elevusiun . Meusnrsed Dute Altitude ~ Chemteul Use’ Remurko’
Contplesed Drilled (II) (in) lotervnl (It) Ruse (gpm)’ (II, mst)~ Depth ((I) (Ii, msl) Anulyso~s

Ir 55-612749

Ir 55-610523
I 55-622483

Ir 55-606372; registered us I 2udu; chkd; eqpd

In 55-606374

U Destroyed

In 55-61)6372

0 55-501839

125-686

3 8-152

100-424

70-44 5

164-

2 1)1-228

360-460

150-375
380-500

280-355

200-3 26

320-3 60

106-406

145-230

352452

110-323

107409

70-120

1-8-58 715

4-18-1)5 200

7-3-01

2-2548 220

5-18-03 430

2-24-65 430

4-1240 610

5-1-05 500

5-1-03 220

1-28.82 41,5

1-30-82 465

5-8-05 300

5-26-05 390

5-27-05 365
12-10-87 460

3-6-66 500

07--72 360

7-30-71 40))

35))

9-10-92 38))

8-I-SI
5-17-115 400

5-17-05 400

8-3-5 I 420

04--52 500
5-19-OS 500

1-9-111

3-16-75 385

5-14-88 452

4-14-05 ItO

02-47 323
5-3 1-05 520

292

7-S-SI 418

05--34 204

06-47 340

7-23-75 631)

8-27-80 990

4-3-95 312

418
4-24-05 200

4-17-OS 216

l0--56 730
1-23-79 913

1,339 1,432 116.5 12/19/119 1,315.50 0 RI’

1,432 ___ RI’

50 1,431 RI’
180 --- --- 120 R ---

000 1,418 13 3/2/93 1,4)15.00 0 RI’

1,4)10 1,412 E 25)) R --- 0

778 1,412 102.9 2/16/03 1,309,10 --- 10’

1,412 -- 0

1,00)) 1,416 - --- 70 R --- 1,346.00 0

800 1,416 --- 250 R --- 1,166,00 0
1,0911 1,416 --- 38 R --- --- 0

13 1,432 --- 122.2 --- 110/88 1,309,8)) 0

100 1,432 —- --- 0
1,432 --- 16)1 R --- 1,272.00

35 1,435 E 165 R

35 1,435 0 165 R
1,435 E 235 R --- --- 0

1,435 0 105 R --- --- 0

1,435 --- 120 R 3/6/66 1,315.00 0

1,437 --- 119.7 --- 11/2/88 1,317,30 0

1,434 --- 135.4 -— 11/2/88 1,298,6)1 0

1,438 •--- 132.5 --- 10/31/114 1,305.50

1,438 --- 127.5 --- 11/2188 1,310.50

1,445 1) 170 R

1,445 E 118 R 9/10,92 --- 0

2)) --- , --- 220 R

35 --- --- 230 R

40 --- --- 230 R
600 1,435 --- 125.9 --- 11/2/88 1,309.10 0

1,440 --- 126.7 --- 11/2/88 1,313.30
500 1,440 0 236 R --- --- 0

1,440 0 120 R --- --- 0

1,451 --- 128.4 --- 10131/84 1,322,60

35 1,455 --- 95.2 --- 313/93 1,359.80 0

26 1,453 E 220 R 5/14/88 --- 0

1,200 --- 72 R --- —- 0

1,800 1,459 --- 140.1 --- 10/31/84 1,318.90 0

1,10)) 1,459 --- 144.8 —- 10/31/84 1,314.20

1,445

600 1,450 .--- 122.6 --- 10/31/88 1,327.40 0

1,210 1,453 --- 89 --- 6/1/47 1,364.00 0

1,200 1,455 --- 101.8 --- 3/2/93 1,353.20 0

1,460 --- 80 I’, --- 1,380.00 0

20 1,462 E 218 R —-

1,430 8 170 R

2,107 1,445 --- 52 R 05--34 1,393.00 0

1,700 1,445 --- 136.2 —- 10/31/88 1,508.80 0

1,439 --- 1113.1 --- 3/2/93 1,335.90 0

35 1,438 E 240 R

1.570 1,448 --- 135.2 --- 1/14/58 1,312,80

Ir 55-621929; chkd; eqpd

muge,u.flo\uio.,~pp/eot,uno.t/2’3-l.XI.S\l/I6/96/rbb 2- 17



23add Benedict Feeding
Z3bdd

23cbbl SCIDD

23cbb2 SCIDO
23cbb3jBIA23B( SCIDD

2sddd U.S. Ind.an Ian Sers’
246 Myers

246cc Liii in

2.lcdnl U.S. Indian Irr Scm
2.kdn2(BIAI9( SCIDD

(D 05 09) Tntjo Oil Co.
land ADC
lacd ADC

laddi ADC
ladd2 ADC
lbbb TrnjoOilCo.

(005 09) 2abd MAGMA
2adajNo.5( Florencn Water

2bdc USDA

2cm Florence Unified
2ddd Alaton Campbell
Sadc USDA
3ccd Nenly & French
3dab liftS Facets
3dac
4bdd Layton
4cab
4cde Layton

Scdcl
Scdc2 Layton

Scdd
Sdhd Layton

6aaal England

6aaa2 Gibson

6aac
Obad Latooreaux

7cacl Mynrn

7cac2 England
7cadl Ynang

7cad2 Rigginn
7dbb Hearty
7dbd Wilkerson

7ddbIOB 2S1 MAGMA

Saadl Cletnana Cattle Co.
Oaad2 Layton

lace Clemana Cattle Co.
Icdd
ldbb Deputy MD

Odbdl Yen

Idbd2 Gammon,
Iddb Borwell
Oddd

Sobal Necly
9aba2 liftS Faentn

9baa Layton

9.7-54 800
0-30-72 1,060

4-30-05
-— 230

5-3-05 250
4-17-05 216
11-16-SI 600

3.27-89 1,100
2-15-54 450
12-21-62 453

05—58 520
9-30-53 575
4-29-05
4-16-05 260

lIt—I 1—01
4-29-05
I0-27-00

5-I-OS 450

5-31-57 600

OI--48 341

02--4l 355
1-12-66 505

4-24-05 320

08--46 225

4-23-05 604
4-11-00 405

07--40 504
5-3-05 450

4-15-05 100

l0--54 314
10-3-63 336

6-5-70 230

0-28-57 314

4-27-07 352

5-21-75 400

3-28-05

3-21-05 200

10-25-51 621

5-27-05 403

3-26-52 500

05--74 410

6-3-85 303

4-9-06 700

5-6-05 500

00--52 254

4-29-05 460

3-I 1-57 500
3-28-01 714

1,437 --- 39.3 --- 1/11/74 1,297.70 0
1,437 ... 111.8 ... 3/2/1)3 1,325.20 L

1,440 ..- 79 --- 0l--46 1,369.00

1,448 11 207 ft

1,462 --- 64 ft 05--34 1,398.00 0
1,462 .-- 138,8 --- 3/2/93 1,323.20 0

... 0

1,520 0 —- --- 0
1,530 6 196 ft 3/27/59 --- 0
1,535 0 240 ft

1,535 --- 232 --- 11/10/75 1,303.00 0

1,494 --- 161 --- 3/8/93 1,333.00 0
1,503 --- 167.7 --- 3/8/93 1,335.30 0
1,480 --- 80,2 --- 2/14/51 .399.00

1,500 0 228 ft —- --- 0
1,520 E --- —- —- -—

1,470 6 --- —- --- --- 0
1,405 -— -— -— —- --- 0

1,475 --- 182.5 --- 12/11/91 1,292.50

1,490 0 98 ft -— -—

1,446 — 110.1 --- 3/2/93 1,335.90 0

1,445 --- 139,9 —- 4/14/70 1,205.10

1,453 --- 141.8 —- 11/2/88 1,304.20 0
1,434 --- 37.4 --- 3/2/93 1,396.60 0
1,433 --- 147.8 --- 11/14/83 1,285.20 0
1,435 0 —- 0
1,437 --- 130.0 -— 11/1/54 1,306.20 0

1,434 E III ft --- --- 0

1,434 --- 140 R --- 1,294.00

1,425 --- 141.4 —- 2/15/03 1,276,60 0
1,420 --- 101.2 --- 11/1/50 1,326.811

1,435 --- Dry --- 10/21/04 --- 0
1,435 --- 131.7 -— 11/2/SO 1,303.30 0
1,450 --- 137.4 --- 1112/88 1,312.60 0

1,450 E 100 ft

1,438 --- 153.1 --- 10/25/75 204.90 0

1,450 0 140 R 4/27/07 --- 0
1,465 --- 115.6 -— 3/8/93 1,349.40 0

1,440

1,442 --- Dty --- 01/1/04

1,442 .-. 135.5 --- 11/2/00 1,306.50 0

1,471) 0 234 ft --- -— 0
1,477 —- 168.1 -— 11/1/04 1,308.90 0

1,473 --- 142.7 --- 3/3,93 1,330.30 —-

1,405 E 191) ft 6/2/85 --. 0

1,405 x 160 ft 4/9/06 --- 0
1,485 0 , 100 ft --- --- 0
1,485 --- lOS ft —- 1,300.00 0

1,462 0 128 ft — --- 0
1,462 --- 159,4 .-. 11/2/08 1,302.60 0
1,435 -.- 89.6 -.- 1112180 1,265.40 0

ftp Ir 55-621931;chLd,eqpd

U Deateo,cd
O 55-800287

O 55-634184

U Denteoyed
Ic 55-621928; regiateted as 24cad; cbkd; eqpd
O 53-520940
M 53-531739
O 55-523133

lr,FS,I 55-610137
Ir,PS,I 55-610139

E 55-521351
le,U 55-627616; cbkd; pootly capped
PS 55-619534; chkd; eo,pd
Ir Destrovcd
Ir 55-001 142

-— 35-633910
Ir 55-6)13850

Ic 55-624355; registered as 4cdd; alno reported an 4caa; chkd; eq,pd

Ir 55-624355

U chkd; capped
I, 55-624358; registered a, Sccd; chkd; UTM; no access

Ir 55-624357

D,S 55-600753; registered an 6acb

Ir 55-604492

U

Ir,D 55801137

0 55-620629

0 55-638436

0 55-610534
0 55-516955
M 55-627627;chkd; capped

ftp Ic

ftP U
ftP Ic 55-624360

0
-— U Also reported an Odhb

O 55-635712;cbkd;eqpd
DIr 55-50t25l

O 55-513663

ftP Ir 55-603051; registcrcd aa 9aaa; alao reported an 9ahh
ftp I, 55-624359; registered a, Ooaa

rable 2.3-1. Summary of Information Concerning Existing Wells Within SMiles of the Florence In-Situ Mine Area

Casing Reporled Sarfaee Nna-Pamping Waler Lexel
Well Namimer Onacr~ Dale Depth Diameter Dqtlh(fl) Perforalrd Puatping Elevalton Measared Dale Allilade ~ Chemical lire’ Remarkst

Completed Drilled )fl) (its) Interval (B) Rate (gpm)’ (B, msl)~ Deitth (B) (ft, mall Aaalyre~

4-12-84 415 5 415 340-415 5 1,445 E 190 ft 4/12/14 --- 0 --- 0 55-507613
—- 1,030 --- --- --- --- 1,567 --- L --- U

O5--34 228 20 220 67-70 1,749 1,437 --- 47 ft 05--34 1,390)91 0 ftP
92- 132
204-2 14

20 000 130-705
20 --- 220-530
16 535-1,055
--- ... --- 1,256

1 250 --- 25
20 87 -.- 1,525
20 600 143-590 1,800

16 1,100 5501,100
20 432 -— 2,506
20 451 200-440 2,000

20 520 140-510 2,120
20 562 330-547 1,300

0 254

--- .-- --- 3,000

--- 301
20 450 --- 3,000

20 590 290-590 1,441

20 322 100-310 2,180
20 355 40-260
20 505 140-505 1,978
20 -—

20 208 50-195 2,225
20 604
8 400 -— 2))

20 —- 120- 1,600
20 450 --- 1,131
8 —. --- 25
12 314 50-314 700
12 336 210-235 40

300-3 tO

6 230

16 313 70-306 220

6 352 252-332
3 400 240-400 4
12 --- —-

12 200 --- 1,470
20 220 70-200 1,540

16 210-420 221-410
5 403
16 500 177-488
8 400 —. II
8 303 260-303 45
6 700 600-700 35
16 500
12 --- 196-245 200
20 460 --- 250
20 496 120-480 2,000
20 707 320-690 2,940

ftp
ftp

ftp

ftp

ftp
ftp
ftp

ftp

ftp

n~a0ma.flo)oic.npp/co)csco.I\23.t.XLS\t/tO/0O)cbb 2- 18





2OdcclBIAl22B) SCIDD

2IaaaI Lewis

Zlaaa2 Lessis

2ladd I & D Lsssst Forest

2lbbo Kesspton

2 lean TMot1ey

2lsde Yookom

2Id6cIBIA74BI SCIDD

22o6b Leek

22addl England
22add2 Englead

226oo
22660

226661 MAGMA
22bbb2 Soothwntl Got

22ssba)BIAII2} SCIDD

22dos Englsrnd Fonts,

22ddd England Forms

24ddsl Hilgeman

(0-05-ID) 6obol(SG-3j USER
6obe2IPZ 21 USBR
6ob531PZ II USBR

66cc ADC
6hdcl ADC
6bdc2 ADC

7aao England
8aa, Ryan

Sand CorS,in

86oo Umlerssoed

Shah I Understood

8bab2 Maylinid
Shod Corbel
Sbha Moylield

(0-05-IS) Sbbbl Moyfield

Sbbb2 Moyfield
56663 Understood

86601 Maylield

Xbcb2 Cotratco

Shoe Moyfield

Shod Moyfield
Sdcc Kimbrell

Sdda Montgomety
Sddel Conteerat

8ddc2 Reeler

Sddc3 Whitsvorth

gdddl Conteern,

17 Showmoke

l7ooo Cerlis
I7oob Stephens
I7ood KeIm

4-21-05 300

6-8-/sI 760

7-25-78 1,225

450

6-15-51 510

5-21-SI 925
IS--77 350

5-16-85 355
1-7-77 1,175

8-15-55 600
12-13-77 1,132

2-4-48 550
6-9-05 1,000

2-22-36 348

6-4-75 440
8-17-00

3-14-47 432

7-31-73 1,154
2-4-45 550

12-23-47 636

4-13-05
11-23-77 1,170

11-23-77 1,170
11-23-77 1,170

10-15-47 416

4-26-88 1,100

3-3-59 1,100

5-15-05 165

300

5-Il-OS 450

5-6-05 350

03--is 492

2-17-59 460

8-23-83 418
1-5-92 500

2-12-92 500

8-3-84 403
2-9-87 420

7-11-54 409
7-25-84 405
6-25-92 500

5-27-05 510
9-4-79 530

10-21-91 508
5-24-01 8

535
9-5-86 500
2-13-74 507

20 300
16 760

4 175-755
20 598 220-555
16 590-1,223 594 1,215
8 400

25 473 225-473
5 925 420-920
8 350
8 385 345-305

20 --- 250-530
16 550 1,170
20 600 350-382
18 585-783 585-785
16 765-1,050 765 1,050
12 1,040-1,130 1,040 1,130
20 550

20 348

3 440

20 432
16 1,152
20 550
20 636
12
8 20

1-1/4 219
1-1/4 513
20
5 1,100

16 1,100

8 480
6 350

6 340
5 320-460

6 500
5 500
8 403
6 420
8 409
5 405
4 450

8 510
10 12
8 530
4 490

110
6 535
6 500
8 500

Is 53-618500; registered oo22ddd
Ir 55-618509

S.D 55-638760
Pa

Pa

Pa
Ir,PS,l 55-610136; chkd; eqpd

M 55-520262
0 55-523132

0 55-530542
0,5 55-634980
0 55 803767; registered at 8ooc
0 35 800855
0 55-630222
0
0 55-523233

0 55-508658
0 55-533444
0 55-533745
0 55-508659

DIr 55-514613
0 55-508530
0 55-50853 I
0 55-535322
0 55-516553
0
0 55-632557

0 55-533107
0 55-646077
0 55-631478
0 55-5l4512;chkd;eqpd

DIr 55-629979

0 chkd; eqpd; U1’M; obstetscted

2odnd)BIA25} SCIDD

Table 2.3-1. Sumniary of Information Concerning Existing ~Vells Within 5 Miles of the Florence In-Situ Mine Area

Casing Reported Sorfa~e Non-Pampittg Waler Level

Well Nnmher Ooner • Dote Depth Diameter Depth (It) PerForated Pnmping Elevation Measarod Dote Allttnde LeI~s Chemical Use5 Remarks
Cotttpleied Drilled (It) (in) interval (It) Rate (gpm)’ (It, mslr Depth (II) (fl, msl) Analynest

- Ir 55-621933; chLe; eqpd

Ir 55-621905; chl,d; eqpd

0 55-605136

0,S,lr 55 805870
Ir 55-605134

0 55-500587
0 55-638446

0 55-510303

Ir 55-621927; registered nt2 ldcb chl,d; eqpd

Ir 55-612518

Ir Alto reported at 22odc

U Alto reported at 22obb

M 55-627625

0 55-533 188; cathodic protectioo

Ir 55-621911; alto reported as 22cbb, chkd; eqpd

1,600

2,300

IS

2,000

30

35

2,000

2,700

2,000

2,800

1,700

2,000
2,200

IS

1,713

35

35
35

14

25

23

23

23

35

19

13

10

12
10

1,504 --- 176.1 --- 3/2/93 1,327.90 D

1,504 --- 75,6 --- 3/2//53 1,325.40 D NP

1,517 --- 2(0(4 --- 11/3)50 1,307.60

1,517 E 130 1/ ---

527 --- 245,2 --- 11/13/84 1,28100 0 09
1,497 E 165 R --- --- 0

1,512 E 200 R ---

1,515 N 220 N --- --- D

1,520 --- 200.2 --- 3/2/93 1,319.80 D NP

1,531 ---‘ 219.5 --- 11/3)88 1,31 l.2tt D NP

1,552 E 168 N --- --- D
1,552 E
1,531 --- 113 --- 11/18/46 1,418,00 D
1,528 --- 251.4 --- 4/14/70 1,276,60

1,520 --- 209.7 --- 11/3/88 1,310.30 D
1,520 E -— --- 0 —-

1,529 --- 208 --- Ol--93 1,521.00 D ‘ RI’

1,554 248.1 11/4/88 1,305.90 D

1,559 251.6 11/4/88 1,307,40 D RI’

1,630 N 2/54 R ---

1,545 D,L,G
1,545 -—

1,545 246.1 3/21/78 1,298,9(5 --- —-

1,540 213.5 3/8/93 1,326.50 D RP

1,540 6 204 N 4/26/88 0

1,540 E 201 R 0

1,590 0 28 N 0

1,640 E

1,650 0 390 ‘N ---

1,618 280 K -— 1,338,00

1,612 E
1,612 302 K 1,310.00

1,625
1,605 6 300 K 2)17/89 0 -—

1,600 E 278 K 5/23/85 --- 0

1,600 6 300 K 1/5/92 --- D

1,600 £ 300 K --- 0

1,610 ‘E 296 R 812/04 --- 0

1,610 E 305 R 27,1/57 --- 0

1,610 E 296 K 7/11/84 --- 0

1,620 E 296 K 7/25/84 --- 0

1,650 £ 320 K 6/25/92 --- 0

1,670 E --- 0

1,665 6 350 K --- 0

1,665 370 R 1,298,00 D

1,668 £ 300 K 10/21,91 --- 0

1,675 --- 345 K
350 K

1,678 --- 349.3 --- 3/8/93 1,328.70 D
1,672 --- 340 R —- 1,332,00 D

1.678 --- 469.7 --- 10/15/84 1.200,30

170-568

124-335

281-440

155-420

245-1,145

170-568
180-624

210-2 19
504-5 13

150-408

580 1,080

580 1,100

40

375-418
3 60-50(5

358403

300-420

364-409
360-405
3811-480

370-4/Nt

3 80-500
400-300

mogma.tle/ssie.opp\votusce.t\.2’3-l.XI0\tlt6/96’obb 2-20



Table 2.3-1. Summary of Information Concerning Existing Wells Within 5 Miles of the Florence In-Situ Mine Area

Casing Reported Surface Non-Pumping Water Level

Well Number Owner~ Date Depth Diameter Depth(ft) Perforated Pumping Elevation Measured Date Altitude Iogs’ Chemical Use Resnarknt
Completed Drilled (B) (in) Interval (ft) Rate (gpm)~ (ft. ntslr Deptlt (It) (It, tusl) Anal>sesa

l7abc Keim --- --- --- --- --- 1,659 --- --‘ --- D

l7acbl laqoutte 4-3-52 500 6 491) 340-49)) 7 1,660 343 R 4/3/82 1,31700 D --- D 55-302088

ilacb2 lolontgomrty --- 480 6 450 --- 35 1,660 350 R 1,31000 --- --- D 55-632780
l7acc Montgomery 8-20-80 480 6 430 --- 5 1,665 £ 340 K --- --- --- D 55-602376

(7add KrIm 3-6-82 500 6 490 340-490 I (685 £ 355 K 3/6/82 --- 0 --- D 53-508849

l9bcc l4assett -— ..- --- --- --- --- (.625 £ --- 0 --- D 55-507(27

l9dab Wood 5-2-86 520 6 52)) 420-520 (0 1,660 £ 357 K 5/2106 --- 0 --- 0 55-5(3829

Soorew Montgomery ((994)

a MAGMA — Magma Copper Company h Water chemistry anal> sen available

USBR United Stoics Bureau of Reclamation RP Routine parameters

SCIDD Sao Curios Irrigation nod Drainage District C — Common constituents

ADC Aeieooa Dnpurtmeot of Corrections

LDS — Chorch of Jesus Christ of Latter Day Saints t Well use

ASLD Aricona State Lund Depattotent Ir inigaflon

USDA United Staten Depatlanent of Agticollore M monitor
0 domestic

fret feet below land sorfam U unused
- £ — mineral exploration borehole

gpm gallons per minute 0 other
S stock

Altitude of land uorface Pc piecotnotue

5— detursninrd frnm survey data PS pobhc supply

£ entimsted fmm topographic mup I indosle,al

All other v~luns obtained from USGS and ADWR files T not
A abandoned

feet,msl — feet above mean sea level
j Ruetarks

Depth in feot below land surface UTL — ooable to monte, March 1993
K reported Chkd = field checked, March 1993

UTM unable to measure, March 1993

Legs available £qpd equipped with pumping equipment
D Dtiller Net Selected dais incloded in this table also included in Table B-4
L Lithologic -

/2 — Geophysical

magma tlo/uioupp/columnl).2’3-)XlS\l/l6/9696b 2 21



Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables~ Type ADWR No.** Easting) (feet)b (feet)~’ (feet)t Diameter (feet)t Zone (feet)t Installed Owner Condition/Remarks

Supply Well I
(Magma D(4-9)27cad 745868.98N 20”;0-290 No access. Supplies water to
Supply) B-S Irrigation 55-627614 654275.22E 1473 NA 500 16”;290-500 62-490 G NA 3-25-62 Magma Magma facilities.

. Supplies to local domestic water

D(4-9)27cac Pump: Tn-clad induction motor
55-627613 230!460V, 1755 RPM, 20 HP,

Supply Well 2 aka: 746414.26N Model 5K6236XH4B, 3 phase,
(Farm Supply) Cl, C2, B-S Domestic D(4-9)27cab 653019.03E 1480 NA 305 10” 203-295 G NA 2-3-55 Magma 60 cycles

D(4-9)27cbd
55-627656

B3, Cl, C2, aka: 745976.72N Unable to locate.
D(4-9)27cbd B-S 27cbd2 652973.87E 1472 — Limited information available.

D(4-9)28cdb
55-627641
aka: Discharge rate in 1971 was

~ D(4-9)28cdbc 745425.OON 1,225 gpm. 2.85-foot stickup of
MF2 (MF-Y) BI, B3, B-S Irrigation D(4-9)28cdbI 647830.OOE 1474.20 1477.10 520 20” NA NA NA 1961 NA 5.7-inch steel casing.

D(4-9)32ada 743140.OON 20’;0-265
MF3 (MF-X) B3, B-S Irrigation 55-627604 646505.OOE 1453 NA 473 16”;265-473 100-473 NA NA 1961 Magma Well is abandoned.

D(4-9)27cbd
5 5-6276 12
aka: 20-inch casing from 0 to 410
D(4-9)27cbdl 746050.OON feet. Production rate was 1,440

England 3 B3, B-S Irrigation D(4-9)27cbdd 652800.OOE 1470 NA 410 20”;0-410 210-400 G 400 1961 Magma gpm in 1971.

18-inch steel surface casing
D(4-9)28dbd from 0 to 538 feet. 14-inch
55-627606 steel casing from 0 to 949 feet.

PW-l (Conoco aka: 746030.OON 18”;0-540 Production rate was 450 gpm in
1, WW-1) Bi, B3, B-S Industrial D(4-9)dbd2 650070.OOE 1467.80 1467.80 949 14’;540-937 243-947 . G,O 340 12-2-74 Magma 1976.

~The following are other tables which correlate with wells listed in the table.
• CI, C2: Existing water quality data, Appendix C, Volume 11

Bi, B2, B3: Water level data, Appendix B, Volume 11
• B5, Well data included in Montgomery and Associates (1994)

5Feet above mean sea level (MSL)
~Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identitlcation is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.

maginaflo\uic.app\volume. I \section.2\O I I 696\rbb 2—22



Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location/ (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables’ Type ADWR No.** Easting) (feet)” (feet)” (feet)c Diameter (feet)’ Zone (feet)c Installed Owner Condition/Remarks

D(4-9)28cab
55-627607 18-inch steel surface casing 0 to
aka: 621 feet. 14-inch steel casing

PW-2 (Conoco D(4-9)28cabb 747070.OON 18’;0-621 Magma from 0 to 981 feet. Production
2) BI, Cl, B-S Industrial D(4-9)28bdc 647940.OOE 148317 1483.57 981 l4”;621-981 234-981 G,O 580 1-29-75 rate was 1,600 gpm in 1976.

. D(4-9)28cdb 18-inch surface casing from 0 to
55-627608 496 feet. 14-inch casing from
aka: 496 to 933 feet. Production rati

PW-3 (Conoco Bi, Cl, C2, D(4-9)28cdbb 745591.29N 18”;0-496 was 1,500 gpm in 1976.
3, WW-3) B-S Irrigation D(4-9)28cdb2 647985.08E 1470 1470 938 14’;496-936 240-933 G,O 372 11-21-74 Magma Previously Conoco 3.

18-inch steel casing from 0 to

D(4-9)33aad 598 feet. 14-inch casing from 0
55-627609 to 997 feet. Production rate wa

PW-4 (Conoco BI, B3, Cl, aka: 743778.OON 18’;0-598 1,000 gallons per minute (gpm)
4, WW-4) B-S Irrigation D(4-9)33aada 651583.OOE 1456.60 1456.60 997 14”;598-997 252-997 G,O,S 375 12-15-74 Magma in 1977. Previously Conoco 4.

18-inch surface casing from 0 to
~ 1,176 feet. Production rate was

D(4-9)29dca 2,000 gpm in 1976. West of th~
55-627610 in-situ mine area. Pump: 4

PW-20 aka:D(4- 745370.OON 229- stage Worthington, 15H-277,
(Conoco 20) Cl, C2, B-S Irrigation 9)29dcac 644620.OOE 1460 NA 1180 18”;0-1176 1,176 0,0 930 1975 Magma 400 HP, 460 V, set at 600 feet.

10 5/8-inch steel surface casing
from 0 to 68 feet. 8 5/8-inch
blank steel casing from 0 to 47
feet. 5 1/2-inch steel casing

OB-1 (0W-I, D(4-9)28cda perforated from 470 to 1,035
OBS-1, OB-I BI, B3, CI, aka: 745613.75N 470- feet. Cement plug set at 1,035
Conoco) C2, B-S Monitor D(4-9)28cda3 648660.86E 1472.12 1472.12 1498 S”;0-I,035 1,035 0 455 1972 Magma feet.

‘The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume II
• BI, B2, B3: Water level data, Appendix B, Volume II
• B5, Well data included in Montgomery and Associates (1994)

bFeet above mean sea level (MSL)

~Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tablest Type ADWR No.** Easting) (feet)5 (feet)5 (feet)c Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

13 3/8-inch blank steel surface
casing from 0 to 51 feet. 8 5/8-

~ inch blank steel casing from 0 Ii

295 feet. 5 1/2-inch casing

D(4-9)28cad 8”;0-295 perforated from 285 to 1,030
OB-2 (OW-2, 81, Cl, C2, aka: 745947.97N 5”;295- 285- feet. Cement plug set at 1,030
08-2 Conoco) B-S Monitor D(4-9)28cadl 649003.90E 1473.47 1473.47 1600 1,030 1,030 S 368.5 1972 Magma feet.

D(4-9)28cda
OB-3 55-627640
(McFarland 1, aka:
OW-3,Mf 1-120, B3, Cl, C2, D(4-9)28cdal 745695.OON 20”;0-260
MFZ) B-S Irrigation D(4-9)28cdab 648536.OOE NA NA 560 16”;260-560 75-560 G NA 7-6-63 Magma Unused

745 194.72N
OB-4 B-S Monitor D(4-9)28ddb 6S0636.16E NA NA 350 3” 160-340 G NA NA Magma Unable to locate

7451 1S.23N
OB-S B-S Monitor D(4-9)28cda 649038.IIE NA NA 350 3” 160-340 G NA NA Magma Unable to locate

746472.OON Aquifer test conducted 2/7/94 to
OB-6 Bl, 8-5 Monitor D(4-9)28cad 648486.OON 1470.52 1472.30 4” Magma 2/14/94. Pumped from PW-1.

746428.25N Aquifer test conducted 2/7/94 to
081-1 B-S Monitor D(4-9)28caa 648750.08E 1476.48 NA 760 4” 360-740 0 360 1994 Magma 2/14/94.

D(4-9)28dbc
aka: 746157.89N Aquifer test conducted 3/8/94 to

0B2-1 B-5 Monitor D(4-9)28dbd 649563.89E 1471.56 NA 640 4” 400-620 0 340 1994 Magma 3/21/94.

745500.7N Pump test conducted 4/20/94 to
0B2-2 B-S Monitor D(4-9)28dcb 649879.13E 1464.02 NA 800 4” 460-760 0 360 1994 Magma 5/2/94.

746204.02N Aquifer test conducted 3/24/94
083-1 B-S Monitor D(4-9)28cbb 647890.16E 1475.78 NA 800 4” 500-780 0 430 1994 Magma to 3/31/94.

745584.3 IN Aquifer test conducted 5/19/94
0B4-1 B-S Monitor D(4-9)28cca 647783.O1E 1471.70 NA 800 4” 440-780 0 380 1994 Magma to 5/31/94.

~The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume II
• BI, 82, B3: Water level data, Appendix B, Volume 11
• B5, Well data included in Montgomery and Associates (1994)

bFeet above mean sea level (MSL)

‘Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location? (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables’ Type ADWR No.** Easting) (feet)b (feet)b (feet)’ Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

745455.S5N
0B7-1 B-5 Monitor D(4-9)28cda 648872.17E 146827 NA 900 4” 540-880 0 370 1994 Magma

746476.50N Aquifer test conducted 2/7/94 to
PWI-1 B!, B-S Test D(4-9)28caa 648742.16E 1477 1477 760 6” 360-740 0 360 1994 Magma 2/14/94.

D(4-9)28dbc
aka: 746199. 14N Aquifer test conducted 3/8/94 to

PW2-1 Bi, B-S Test D(4-9)28dbd 649536.12E 1471 1471.90 640 6” 400-620 0 340 1994 Magma 3/21/94.

745543.15N Pump test conducted 4/20/94 to
PW2-2 BI, B-5 Test D(4-9)28dcb 649854.34E 1464.30 1465.20 800 6’ 460-760 0 360 1994 Magma 5/2/94.

7462S0.70N Aquifer test conducted 3/24/94
PW3-1 Bi, B-S Test D(4-9)28cbb 647873.SSE 1475.50 1476.40 800 6” 500-780 0 430 1994 Magma to 3/31/94.

74S530.80N Aquifer test conducted 5/19/94
PW4-1 BI, B-S Test D(4-9)28cca 647769.6SE 1471.80 1472.15 800 6” 440-780 0 380 1994 Magma to 5/31/94.

745467.86N
PW7-1 BI, B-S Test D(4-9)28cda 648823.52E 1468.60 1468.60 900 6” 540-880 0 370 1994 Magma

D(4-9)28dbc
Airshaft (North aka: 746460.43N
Shaft) B-S Test D(4-9)28dbcl 649349.76E 1476 NA 706 42”;0-700 NA NA NA 1974 Magma

Shaft No. I D(4-9)28dbc
(South aka: 746374.8SN
Shaft) B-S Test D(4-9)28dbc2 649349.49E 1476 NA 730 72”;0-715 NA NA NA 1974 Magma

Explorati
on 7472S0.OON

84 BI, B-S Borehole D(4-9)28add 6S1188.OOE 1480.5 NA 340 3” NA NA NA NA Magma Well has been plugged off.

‘The following are other tables which correlate with wells listed in the table.
CI, C2: Existing water quality data, Appendix C, Volume II
B!, B2, B3: Water level data, Appendix B, Volume 11
B5, Well data included in Montgomery and Associates (1994)

bFeet above mean sea level (MSL)

Teet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Table? Type ADWR No.** Easting) (feet)b (feet)” (feet)’ Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

D(4-9)28cca
55-621948
aka:

B!, B3, CI, D(4-9)28cca2 745732.4IN 20’;0-254 Top oil drip. Sounding tube.
BIA 9 C2, B-S Irrigation D(4-9)28cdb 647305.26E 1472.50 1472.50 500 16’;254-495 80-495 G,O NA NA SCIDD Flow meter removed.

D(4-9)28cda
55-621949 20”;0-909 Sounding tube. Drip oil. Flow

B3, Cl, C2, aka: 745638.16N 13’;909- 200- meter. Plug in side of discharg~
BIA lOB B-S Irrigation D(4-9)28cda2 649114.65E 1468.60 1468.60 2006 1,909 1,909 G,O,S 345 8-15-72 SCIDD pipe.

D(4-9)28dad Concrete slab with 3-inch steel
aka: 746222.OON pipe protruding up with no

BIA-lO B-S Irrigation D(4-9)27cac 6S1764.OOE 1472.3 NA 259 20’;0-2S9 107-247 NA NA 4-16-34 NA access.

D(4-9)28cad
aka: 746381.80N

DM-A B3, CI, C2, Test D(4-9)28cad2 649148.SIE 1477.05 1478.70 700 5’;0-382 NA NA 350 NA Magma Unable to locate.

D(4-9)28cac 746381.7 IN 5’;0-6 I I
DM-B Cl, C2, B-5 Test 55-806521 648246.90E 1477.30 1478.11 700 4”;611-700 NA NA 574 NA Magma Unable to locate.

D(4-9)28dbd
5S-806S20

RI, B3, CI, aka: 746384.92N
DM-C C2, B-S Test D(4-9)28dbdI 65018S.43E 1471.49 1473.10 610 S”;0-358 NA NA 335 1974 Magma

D(4-9)28dba
B3, CI, C2, aka: 746842.25N

DM-D B-S Test D(4-9)28dbd 649740.28E 1478.85 1480.10 635 5”;0-364 NA NA 350 NA Magma Unable to locate.

B3, Cl, C2, 745516.ION
DM-E B-5 Test D(4-9)28ddb 650741.49E 1465.0 1464.94 700 S”;0-392 NA NA 342 NA Magma Unable to locate.

D(4-9)27bbd
D(4-9)27bbd B-S Recharge 55-627646 NA NA NA 765 6’;0-765 NA NA NA 8-15-77 Magma Unable to locate.

‘The following are other tables which correlate with wells listed in the table.
CI, C2: Existing water quality data, Appendix C, Volume II
B!, B2, B3: Water level data, Appendix B, Volume II
B5, Well data included in Montgomery and Associates (1994)

bFeet above mean sea level (MSL)
~Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.

rnagma.flo\uic.app\volume. I\section.2\O II 696\rbb 2—26



Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables’ Type ADWR No.** Easting) (feet)~’ (feet)b (feet)’ Diameter (feet)’ Zone (feet)c Installed Owner Condition!Remarks

746486.OON unknow 1-foot steel casing stickup. Wel
D(4-9)27dbb Unknown unknown. 654444.OOE NA NA NA 6” NA NA NA NA n cap is locked.

D(4-9)28cbc D(4-9)28cbc 746208.OON .9-foot casing stickup. Steel
B-5 Monitor 646722.OOE NA NA NA 5” NA NA NA NA Magma plate tack welded over casing.

D(4-9)29dab
D(4-9)29dab B-S Industrial 55-609666 1,475.0 NA 1,625 7”;O-1,600 NA NA NA 8-25-71 Magma 1.2-foot casing stickup.

D(4-9)29dac
D(4-9)29dac B-S Industrial 55-609667 1,465.0 NA 1,098 1 l”;O-l,098 NA NA NA 7-31-71 Magma Unable to locate.

1.5-foot LCS casing stickup.
Installed Pump at 280 feet:

D(4-9)33bac 743799.85N Grundfos Model I OS-I 0-15, 1.0
Ml-GL BI Monitor 55-547617 648550.02E 1461.1 1462.4 420 5’;0-365 3 15-355 G NA 6-17-95 Magma HP, 460V

1.5-foot LCS casing stickup.
Installed pump at 180 feet:

~ D(4-9)33bbc 743737.92N Grundfos Model IOS-10-15, 1.0
M2-GU BI Monitor 55-547814 651658.43E 1459 1460.8 270 5”;0-258 198-238 G NA 5-25-95 Magma HP, 460V

~ 1.5-foot LCS casing stickup.
Installed pump at 200 feet;

D(4-9)33bbc 743685.56N Grundfos Model lOS-10-15, 1.0
M3-GL BI Monitor 55-547614 651636.79E 1458.8 1460.74 370 5”;O-358.5 298-338 G NA 5-23-95 Magma HP, 460V

1.5-foot LCS casing stickup.
Installed pump at 380 feet;

D(4-9)33bbc 743717.36N Grundfos Model IOS-15-21, 1.5
M4-O BI Monitor 55-547615 651635.22E 1458.9 1460.6 510 5”;0-485 405-465 0 370 5-21-95 Magma HP, 460V.

~ 1.5-foot LCS casing stickup.
. Installed pump at 500 feet;

D(4-9)33bbc 743719.46N 5’;0-516 Grundfos Model 25S-20-26 2.0
MS-S BI Monitor 55-547616 651685.49E 1459.1 1460.47 613 4”;516-597 5 16-576 . S 370 5-18-95 Magma HP, 460V.

‘The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume 11
• BI, B2, B3: Water level data, Appendix B, Volume II
• B5, Well data included in Montgomery and Associates (1994)

bFeet above mean sea level (MSL)

‘Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location/ (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables’ Type ADWR No.** Easting) (feet)b (feet)b (feet)’ Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

1.5-foot PVC casing stickup.
Installed pump at 500 feet;

D(4-9)28bcc 747556.46N Grundfos Model IOS-20-27, 2.0
M6-GU B! Monitor 55-547815 647256.92E 1480.5 1481.72 590 5’;0-583 524-564 G NA 3-31-95 Magma HP, 460V.

~ I .0-foot LCS casing stickup.
. Installed pump at 580 feet;

D(4-9)28bcc 747531 .69N 5’ ;0-592 Grundfos Model I OS-50-58DS,
M7-GL BI Monitor 55-547611 647282.21E 1480 1480.95 940 4’;592-928 859-919 G NA 4-6-95 Magma 5.0 HP, 460V.

Installed pump at 580 feet;

D(4-9)28bcc 747523.83N 5”;0-591 1,011- Grundfos Model 7S-15-26, 1.5
M8-O B! Monitor 55-547612 647230.35E 1479.1 1480.46 1115 4”;591-1091 1,071 0 940 4-12-95 Magma HP, 460V.

. Installed pump at 1377 feet;

D(4-9)28bcc 747555.92N 5” ;0-502 1,510- Grundfos Model I OS-50-48DS,
M9-S B! Monitor 55-547613 647207.61E 1479.5 1481.18 1578 4’;502-1570 1,570 S 930 3-23-95 Magma 5.0 HP, 460V.

Installed pump at 200 feet;

D(4-9)28dcb 745467.53N Grundfos Model lOS-b-IS, 1.5
M10-GU B! Monitor 55-547816 649798.29E 1464.3 1465.77 290 5”;0-268 218-258 G NA 5-10-95 Magma HP, 460V.

1.5-foot LCS casing stickup.
Installed pump at 260 feet;

D(4-9)28dcb 745471.70N Grundfos Model lOS-b-IS, 1.0
M11-GL BI Monitor 55-547817 649749.77E 1464.6 1466.01 370 5”;0-350 290-330 G NA 5-9-95 Magma HP, 460V.

1.5-foot LCS casing stickup.
Installed pump at 260 feet;

D(4-9)28dcb 745506.14N Grundfos Model IOS-15-21, 1.5
M12-O BI Monitor 55-547818 649798.24E 1464.3 1465.56 510 5”;O-SOI 420-480 0 350 5-6-95 Magma HP, 460V.

1.8-foot LCS casing stickup.
Installed pump at 840 feet;

D(4-9)28dcb 745507.59N Grundfos Model 16S-50-38, 5.0
M13-S B! Monitor 55-547819 649748.96E 1464.3 1465.86 943 5”;0-931 851-911 S 360 4-25-95 Magma HP, 460V.

‘The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume 11
• BI, B2, B3: Water level data, Appendix B, Volume 11
• B5, Well data included in Montgomery and Associates (1994)

~Feet above mean sea level (MSL)
~Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables1 Type ADWR No.** Easting) (feet)~’ (feet)” (feet)’ Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

1.5-foot LCS casing stickup.
~ Installed pump at 260 feet;

D(4-9)28cbc 746414.7 IN Grundfos Model 1 Or-I 0-15, 1.0
M14-GL BI Monitor 55-549172 646961.20E 1472.8 1474.58 950 5”;0-859 778-838 G NA 6-2-95 Magma HP, 460V.

~ 1.5-foot LCS casing stickup.
Installed pump at 260 feet;

D(4-9)28cbc 746418.02N Grundfos Model IOS-I0-15, 1.0
M15-GU Bi Monitor 55-547813 646908.14E 1472.6 1474.01 630 5”;0-615 554-594 0 NA 6-6-95 Magma HP, 460V.

1.5-foot LCS casing stickup.
Installed pump at 260 feet;

D(4-9)28acc 745025.42N Grundfos Model SS-10-22, 1.0
M16-GU BI Monitor 55-549140 647017.35E 1464.3 1466.05 690 5”;O-678 598-658 G NA 6-22-95 Magma HP, 460V.

2.5-foot LCS casing stickup.
Installed pump at 340 feet;

D(4-9)28acc 744976.80N Grundfos Model 105-15-21, 1.5
M17-GL Bi Monitor 55-549141 6470l7.02E 1464.4 1466.16 1130 5”;0-1,018.5 938-998 G NA 6-18-95 Magma HP, 460V.

1.5-foot LCS casing stickup.
Installed pump at 170 feet;

D(4-9)33bac 743800.82N Grundfos Model lOS-b-IS, 1.0
M18-GU Bi Monitor 55-547809 648501.52E 1461 1461.75 240 5”;0-228 178-218 G NA 6-18-95 Magma HP, 460V.

1.6-foot LCS casing stickup.
D(4-9)28cda 745444.25N Aquifer test performed 6/95,

03-GL 131 Monitor 55-549153 648922.36E 1468.1 1469.35 395 5”;0-385 325-365 G NA 5-11-95 Magma 8/95, 9/95.

D(4-9)28dcc 744718.O1N — 5”;0-494
05.1-0 B! Monitor 55-549144 649599.80E 1462.2 1463.44 880 4”;494-853 674-832 0 360 5-25-95 Magma 1.5-foot LCS casing stickup.

D(4-9)28dcc 744701 .23N
05.2-0 B! Monitor 55-549145 649524.74E 1462.2 1463.47 880 4”;O-792 712-771 0 380 5-20-95 Magma 1.5-foot LCS casing stickup.

‘The following are other tables which correlate with wells listed in the table.
Cl, C2: Existing water quality data, Appendix C, Volume II
B1, B2, B3: Water level data, Appendix B, Volume 11
B5, Well data included in Montgomery and Associates (1994)

“Feet above mean sea level (MSL)
‘Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total. Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables’ Type ADWR No.** Easting) (feet)” (feet)” (feet)’ Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

414-454
473-513
533-572

. 592-632
67 1-691

D(4-9)28dcc 744696.96N . 71 1-730
P5-U 131 Test 55-549 147 649499.22E 1462.4 1463.8 800 6”;0-790 750-770 0 375 5-22-95 Magma 1.5-foot PVC casing stickup.

D(4-9)28dbb 746903 12N . 401.5- 1.5-foot LCS casing stickup.
08-0 BI Monitor 55-549164 649393.299E 1479.5 1481.3 610 4”;0-599.5 579 0 353 8-26-95 Magma Aquifer test performed 9/95.

D(4-9)28dbb 746792.74N 1.5-foot LCS casing stickup.
08-GU BI Monitor 55-549165 649386.23E 1478.0 1479.8 270 4”;0-261 133-251 G NA 8-16-95 Magma Aquifer test performed 9/95.

D(4-9)28dbb 746793.36N 399.5- 1.5-foot LCS casing stickup.
P8.1-0 131 Test 55-549166 649403.82E 1478.0 1478.8 616 6”;0-600 580 0 353 8-14-95 Magma Aquifer test performed 9/95.

D(4-9)28dbb 746863.66N . 1.5-foot LCS casing stickup.
P8.2-0 BI Test 55-549166 649289.85E 1478.2 1479.7 610 6’;0-596.5 396-576 0 360 8-23-95 Magma Aquifer test performed 9/95.

D(4-9)28dbb 746846.80N 1.5-foot LCS casing stickup.
P8-GU BI Test 55-549167 649293.48E 1477.7 1479.7 270 6”;0-259 128-248 G NA 8-25-95 Magma Aquifer test performed 9/95.

2.0-foot LCS casing stickup.

D(4-9)28cdc 744745.55N Aquifer test performed 6/95,
012-0 B! Monitor 55-549169 648411.81E 1466.5 1469.06 970 4”;0-950 434-929 0 380 5-18-95 Magma 8/95, 9/95.

1 .6-foot LCS casing stickup.

D(4-9)28cdc 744739.89N Aquifer test performed 6/95,
012-GL BI Monitor 55-549170 648436.70E 1466.2 1468.09 395 5”;0-385 325-365 G NA 5-11-95 Magma 8/95, 9/95.

.81-foot LCS casing stickup.
D(4-9)28cdc 744708.34N Aquifer test performed 6/95,

P12-0 Bi Test 55-549171 648473.26E 1466 1467.85 999 6’;0-960 440-940 0 380 5-9-95 Magma 8/95, 9/95.

D(4-9)28cba 746889.92N . 770-
013-0 B! Monitor 55-547812 647598.55E 1479.4 1481.48 1440 4”;0-1413 1,393 0 650 8-2-95 Magma 1.5-foot LCS casing stickup.

‘The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume 11
• Bi, B2, 83: Water level data, Appendix B, Volume 11

B5, Well data included in Montgomery and Associates (1994)
bFeet above mean sea level (MSL)

‘Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence Zn-Situ Mine Area
Location Reference

Well Coordinates Land Point Total Screened Top of
Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well

Well ID* Table? Type ADWR No.** Easting) (feet)b (feet)~’ (feet)~ Diameter (feet)c Zone (feet)~ Installed Owner Condition/Remarks

D(4-9)28cba 746807.64N 781-
P13.2-0 131 Test 55-547810 647653.82E 1479.2 1480.08 1400 6”;0-1380 1,379 0 647 7-27-95 Magma 1.5-foot LCS casing stickup.

D(4-9)28cba 746799.40N 772-
P13.1-0 131 Test 55-547808 647551.22E 1478.5 1479.97 1475 6’;0-1449 1,449 0 770 7-16-95 Magma 1.5-foot LCS casing stickup.

D(4-9)28cba 746802.29N
P13-GL Bi Test 55-547811 647400.14E 1477.4 1479.29 770 6;0-760 690-760 0 NA 8-11-95 Magma 1.5-foot LCS casing stickup.

D(4-9)28cca 745437.85N 632- Aquifer test performed 8/95,
015-0 81 Monitor 55-549160 647505.19E 1467.5 1468.69 1330 4”;0-1,315 1,296 0 553 7-1-95 Magma 9/95.

D(4-9)28cca 745428.58N Aquifer test performed 8/95,
P15-0 BI Test 55-549158 647596.44E 1468 1469.32 1380 6’;0-1321 580-1300 0 485 6-20-95 Magma 9/95.

D(4-9)28eca 745376.92N Aquifer test performed 8/95,
P15-GL 81 Test 55-549161 647508.44E 1468.6 1468.61 500 6’;0-491 421-481 G NA 7-3-95 Magma 9/95.

3.0-foot PVC casing stickup.

D(4-9)28bdc 747413.63N Aquifer test performed 7/95,
019-0 Bi Monitor 55-549149 648397.07E 1482.7 1483.69 630 4”;0-627 410-608 0 400 6-7-95 Magma 9/95.

1.5-foot LCS casing stickup.

D(4-9)28bdc 747359.29N Aquifer test performed 7/95,
019-GL 81 Monitor 55-549150 648233.62E 1481.7 1483.28 460 5’;0-455 375-435 0 NA 6-14-95 Magma 9/95.

2.0-foot LCS casing stickup.

D(4-9)28bdc 747345.78N . Aquifer test performed 7/95,
P19.1-0 BI Test 55-549151 648427.94E 1483 1484.72 680 6”;0-621 402-600 0 355 6-4-95 Magma 9/95.

1.5-foot LCS casing stickup.

D(4-9)28bdc 747350.40N Aquifer test performed 7/95,
P19.2-0 Bi Test 55-549152 648359.48E 1482.6 1484.23 630 6’;0-622 404-602 0 420 6-8-95 Magma 9/95.

1.5-foot LCS casing stickup.

D(4-9)28ddb 745592.65N V Aquifer test performed 8/95,
028-OL BI Monitor 55-547805 650966.70E 1464.8 1465.66 320 4’;0-307 277-307 G NA 7-4-95 Magma 9/95.

The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume 11
• 81, B2, 83: Water level data, Appendix B, Volume 11

85, Well data included in Montgomery and Associates (1994)
bFeet above mean sea level (MSL)

~Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-2. Summary of Information Concerning Existing Wells Within One-Half Mile of the Florence In-Situ Mine Area

Location Reference
Well Coordinates Land Point Total Screened Top of

Correlation Well Location! (Northing Elevation Elevation Depth Casing Interval Screened Bedrock Date Well
Well ID* Tables~ Type ADWR No.** Easting) (feet)” (feet)” (feet)’ Diameter (feet)’ Zone (feet)’ Installed Owner Condition/Remarks

1.5-foot LCS casing stickup.

D(4-9)28ddb 745652.04N Aquifer test performed 8/95,
028.1-0 BI Monitor 55-547803 651027.87E 1464.6 1465.76 530 4”;0-514 395-494 0 368 6-21-95 Magma 9/95.

. 1.5-foot LCS casing stickup.

~ D(4-9)28ddh 745621.06N Aquifer test performed 8/95,
028.2-S B1 Monitor 55-547804 651123.95E 1464.8 l465.54 510 4”;0-495 454-494 S 340 6-l9-95 Magma 9/95.

1.5-foot LCS casing stickup.

D(4-9)28ddb 745535.76N Aquifer test performed 8/95,
P28-GL BI Test 55-547807 651085.74E 1465 1466.48 320 5”;0-309 279-309 0 NA 6-30-95 Magma 9/95.

1.5-foot LCS casing stickup.

D(4-9)28ddb 745558.54N Aquifer test performed 8/95,
P28.1-0 131 Test 55-547802 650998.31E 1464.9 1466.48 520 6”;0-509 399-499 0 360 7-2-95 Magma 9/95.

1.5-foot LCS casing stickup.

~ D(4-9)28ddb 745516.17N Aquifer test performed 8/95,
P28.2-0 131 Test 55-547806 651118.23E 1465.4 1466.68 519 6”;0-507 398-497 0 335 6-29-95 Magma 9/95.

D(4-9)28bcd 744220.52N 1.6-foot LCS casing stickup.
039-0 131 Monitor 55-549174 649098.12E 1463.1 1464.29 916 5”;0-910 474-890 0 380 5-7-95 Magma Aquifer test performed 5/95.

D(4-9)28bcd 744102.5 IN 2.0-foot PVC casing stickup.
P39-0 131 Test 55-549176 649102.65E 1461.7 1462.85 915 6”;0-847 471-826 0 380 5-10-95 Magma Aquifer test performed 5/95.

D(4-9)33bba 744 195.29N 832-
049-0 BI Monitor 549179 647517.19E 1461.8 1462.69 1280 4”;0-1247 1227.5 0 810 6-6-95 Magma 1-foot PVC casing stickup.

D(4-9)33bba 7441 93.98N
049-GL BI Monitor 55-549180 647477.36E 1461.2 1462.08 740 5”;0-730 661-721 G NA 6-15-95 Magma 1.1-foot PVC casing stickup.

D(4-9)33bba 744202.71N
P49-0 131 Test 55-549181 647611.87E 1461.8 1463.12 1288 6”;0-1242.5 808-1222 0 770 5-24-95 Magma .9-foot LCS casing stickup.

‘The following are other tables which correlate with wells listed in the table.
• Cl, C2: Existing water quality data, Appendix C, Volume II
• Bl, B2, B3: Water level data, Appendix B, Volume It
• B5, Well data included in Montgomery and Associates (1994)

bFeet above mean sea level (MSL)

~Feet below ground surface
* The well ID listed first identifies the well name most commonly used with respect to documentation and well recognition. Any other names found for a particular well are also listed as a reference.
** The correct well identification is based on location and is listed first followed by all other numbers referenced to that well as found in various reports and documents.
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Table 2.3-3 Large Municipal Water Providers, Pinal AMA, 1985

Population 1985 Groundwater Use (ac
Provider Served ft) gpcd

Arizona Sierra Utility Company 1,214 161 118

Arizona State Prison-Florence 4,351 913 187

Arizona Training Center 485 329 606

Arizona Water Company

- Casa Grande System 19,836 6,062 273

- Coolidge System 8,174 1,350 147

- Stanfield System 580 100 154

Central Arizona College 839 155 165

City of Eloy 5,867 1,259 192

Maricopa Water Improvement District 709 241 303

Pinal County Housing Authority 355 147 370

Thunderbird Water Improvement District 927 1 12 108

Town of Florence 2,684 809 269

Source: ADWR (1991)
ac-ft - acre-feet
gpcd - gallons per capita per day
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Table 2.3-4 Summary of Groundwater Use Within a 5-Mile Radius of the Florence In-Situ Mine Area

Annual Withdrawal~ Number of Percentage of Total
Well Type

Registered Wells Registered Wells Reported to ADWR (Acre
feet) 1994

Private Irrigation Within 5-
mile radius 70 18.3 NR

Private Irrigation Within 1-
mile radius 12 3.1 4,385

Irrigation (San Carlos
Irrigation Project) 22 6.0 13,332

Municipal (Public Supply)
(Town of Florence) 5 1.0 1,055

Municipal (Institutional)
(Arizona State Prison) 2 0.5 1,284

Domestic 99 26.0 NR

Domestic/Irrigation 13 3.4 NR

Domestic/Stock/Irrigation 8 2.0 NR

Domestic/Industrial 1 0.3 NR

Domestic/Stock 12 3.0 NR

Domestic/Stock/Industrial 1 0.3 NR

Industrial 7 2.0 NR

Industrial/Irrigation 5 1.3 NR

Monitor 62 16.2 NR

IrrigationlStock 3 0.9 NR

Stock 1 0.3 NR

Utility 1 0.3 NR

Utility/Recharge 2 0.5 NR

Unknown Use 55 14.4 NR

Test 1 0.3 NR

Source: ADWR (1995)
NR - Not Reported
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Table 2.5-1. Explanation of the Following Permits

Permit Permit No. Description

Resource Conservation and AZD983481599 EPA-Exempt Small Quantity
Recovery Act (RCRA)

NPDES Storm Water AZROOA224 EPA-General Permit

Pinal County Burn 1383 Renewable every 3 months

Pinal County Air Quality To be applied for 1996 Renewable every 5 years

Septic Tank Permits 26,500 (existing) Pinal County
2-new under 2,000 gallons per day 2-new under APP General Permit Program

Mineral Lease Mineral lease 11-26500 Arizona State Land Department.

UIC To be applied for November 1995 Region IX EPA

ADWR Well Permits Over 50 in place Applied for as needed

Burial Agreement A.R.S 41-865 Case No. 94-24 Arizona State Museum lead agency with
. Hopi Tribe, Gila River Indian Community

and Magma as signatories

Programmatic Agreement required In-process, sent out for signature Region IX EPA lead agency with State
as Section 106 requirement under Historic Preservation office, Hopi Tribe,
the UIC permit and NHPA. Gila River Indian Community, Magma,

Advisory Council on Historic Preservation
as signatories

NPDES 404/401 Water Quality In preparation, disturbance of Army Corps of Engineers requires permit
Certification jurisdiction water to be less than 0.5 for dredge and fill of jurisdictional waters

acres. Only a 401 Water Quality of the U.S.
• certification is required by the Corps of

Engineers for the ADEQ

Aquifer Protection ADEQ To protect aquifer water quality for
drinking water by encouraging discharge
reduction, and where practicable, by

. eliminating discharges to Arizona aquifers.
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Table 2.8-1. Minor UIC Aquifer Exemption Request Information Summary

I Information Location I Comments
A. General Inventory Information

1. Facility name, address This volume, Section 1.3 Magma Copper Company
Florence Project
14605 East Hunt Highway
Florence, Arizona 85232

2. Owner name, address This volume, Section 1.3 Magma Copper Company
Suite 200
7400 North Oracle Road

~ Tucson, Arizona 85704

3. Operator/legal contact name, address This volume, Section 1.3 Mr. John Kline
. Magma Copper Company

14605 East Hunt Highway
Florence, Arizona 85232

4. Project type (e.g., generation, transportation, This volume, Section 2.4.3 In-situ copper mining.
treatment facility)

5. Operating status of injection well(s) This volume, Section 3.1 None presently in operation.

6. Listing of all permits or construction Volume, Section 2.5, Table 2.5-1 Mine not yet operational,; therefore, it has few permits.
approvals

B. Purpose of Proposed Aquifer Exemption

1. Explain the purpose, need for, and This volume, Sections 1.1 and 2.1 The purpose of the exemption is to allow for in-situ
intentions of the exemption, other than leaching of copper, which is a primary resource mined
those listed in item B4 below, to meet the needs of demand within the national

economy.

2. Provide a narrative description of the This volume, Section 2.1 Exemption covers area of productive orebody.
proposed aquifer exemption, including the
proposed exempted aquifer, confining zone,
boundaries, injection practices, etc. Discuss
the need to inject into this zone as~opposed
to injecting into other zones which are not
USDWs.

3. A declaration that the aquifer is not now This volume, Section 1.1 The aquifer cannot now and will not in the future be
and will not in the future serve as a source used for a source of drinking water within the expected
of drinking water. The burden of proof is area.
left to the applicant.
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Table 2.8-1. Minor UIC Aquifer Exemption Request Information Summary
Information Location Comments

4. Reason for requesting the aquifer Request for aquifer exemption for reason (a) and (b).
exemption. The reason must include either
(a) and (b), or (a) and (c) below:

a. The aquifer does not currently serve This volume, Section 1.0 The aquifer does not now serve as a source of drinking
as a source of drinking water. water.

b. The aquifer cannot now and will not
in the future serve as a source of
drinking water because:

(i) The aquifer is mineral, This volume, Section 1.0 Magma has shown through its submission of Appendix
hydrocarbon or geothermal A of this volume that commercially producible
energy producing, or can be quantities of copper can be produced.
demonstrated by a permit
applicant as part of a permit
application for a Class II or
III operation to contain
minerals or hydrocarbons
that, considering their
quantity and location, are
expected to be commercially
producible.

(ii) The aquifer is situated at a Not applicable Justification for B-4-b-i included.
depth or location which
makes recovery of water for
drinking water purposed
economically or
technologically impractical (a
detailed economic analysis is
required).

(iii) The aquifer is so Not applicable Justification for B-4-b-i included.
contaminated that it would
be economically or
technologically impractical to
render that water fit for
human consumption (a
detailed economic analysis is
required).
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Table 2.8-1. Minor UIC Aquifer Exemption Request Information Summary
Information Location Comments

(iv) The aquifer is located over a Not applicable Justification for B-4-b-i included.
Class III well mining area
subject to subsidence or
catastrophic collapse.

c. The total dissolved solids content of Not applicable Justification for exemption under (a) and (b).
the groundwater is more than 3,000,
and less than 10,000 mgfL and it is
not reasonably expected to supply a
public water system.

5. An estimate of the time duration of the This volume, Section 1.2 Mine life estimated at 15 years followed by 30-year
proposed aquifer exemption. post-closure period.

6. An analysis of alternatives to the proposed This volume, Section 2.7 No underground disposal of wastes. In-situ mining
underground injection project for disposal produces minimal waste volume in comparison to
of the wastes. conventional mining.

7. An analysis of the environmental impacts of This volume, Section 2.7 There are no irreversible or irretrievable commitments
the proposed aquifer exemption, including of resource. Area will be returned to levels that does
any adverse environmental effects which not exceed any primary MCLs.
cannot be avoided; any irreversible or
irretrievable commitments of resources
which would be involved should the
exemption be approved; the relationship
between short-term uses of the aquifer for
waste disposal purpose; and the long-term
benefits of maintaining the present aquifer
conditions.

NOTES: This volume I, Sections 1.1 and 2.0 Injection and recovery wells are proposed specifically
for the economic recovery of copper from the

Item B- 1: EPA will approve aquifer exemptions mineralized zone.
only for specific purposes. Any exemption request
must describe the injection activities to be allowed.
Additional approvals shall be required for other
injection activities (e.g., non-hazardous industrial
wastewater disposal into an aquifer exempted for
mineral production).
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Item B-4-a: At a minimum, a survey should be This volume, Section 1.1.11, and Volume IV All water wells in a 100-square mile area surveyed
conducted to identify all water supply wells in the including exemption request zone and buffer zone. No
area of the proposed exempted aquifer and the buffer water supply wells outside Magma’s control will be
zone. If no water supply wells would be affected by affected by proposed exemptions. Modeling techniques
the exemption, the request should state that a survey described in Volume IV indicate that contaminant
was conducted and no water supply wells were levels above background concentrations will remain
located which will be affected by the proposed within exempted portion of aquifer.
exemption. If the proposed aquifer exemption
pertains to only a portion of an aquifer, a
demonstration must be made that the waste will
remain within the exempted portion of the aquifer.

Item B-4-b-i: The applicant for an aquifer exemption This volume, Appendix A The economic justification indicate that copper can be
is required to furnish the data necessary to produced at an economically justifiable level.
demonstrate that the aquifer is expected to be mineral Supporting data is submitted Appendix A and marked
or hydrocarbon producing. If the proposed aquifer “Confidential Business Information” as specified under
exemption is to allow a Class II enhanced oil 40 C.F.R. 144.5.
recovery well or an existing Class III injection well
operation to continue, the fact that the aquifer has a
history of hydrocarbon or mineral production will be
sufficient proof that this standard has been met.
Applicants for aquifer exemption to allow new
mining must demonstrate that the aquifer is expected
to contain commercially producible quantities of
minerals.
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Information contained in the mining plan for the This volume, Section 1.0 and Appendix A. Also, Intend to mine orebody using in-situJSXJEW mining
proposed project, such as a map and general Volume 11, Sections 1.3, 2.3, 3.8, 4.3, 4.5, and 4.7 techniques. Operations are intended to commence
description of the mining area, general information operations late 1997 and continue for approximately 15
on the mineralogy and geochemistry of the mining years.
zone, analysis of the amenability of the mining zone
to the proposed mining method, and a timetable of
planned development of the mining zone, shall be
required. An analysis of a sample acquired using a
formation tester or coring tool shall be required to
show that the aquifer contains producible levels of
minerals. This should be coupled with reserve
calculations and rate of return projections for the
aquifer in question. Exemptions relating to any new
Class II wells which will be injecting into a
producing or previously produced horizon shall
include the following types of information: the
production history of the well if it is a former
production well which is being converted; a
description of any drill stem test run on the horizon
in question; the production history of other wells in
the vicinity which produce from the horizon in
question; and a description of the project if it is an
enhanced recovery operation, including the number of
wells and their location.

Structural contour maps and cross sections for the Volume II, Figure 3.4-6 Structural contour and cross-section maps
zone of injection, along with any available Volume II, Figure 4.3-5
radioactive tracer surveys, would infer if the injection Volume II, Figure 4.3-6
is going to be into a geothermal producing aquifer Volume II, Figure 4.3-1 through 4
where steam is produced underground and at the
surface.
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Item B-4-b-ii: An economic analysis coupled with Not applicable
technological considerations is required from the
applicant to determine if the aquifer’s water could be
economically pump to the surface and used as a
source of water supply. Specifically, the applicant
shall calculate the optimum annual yield of the
aquifer and the net present value associated with the
development and operation of the aquifer as a water
supply source. The optimum annual yield shall be
determined by identifying the location of
groundwater well which would maximize the water
output without dangerous depletion of the storage
reserve of the aquifer. The net present value shall be
determined by identifying all capital and operating
costs associated with the water project and
discounting these costs over the life of the project.
See Section H below for additional details on
economic evaluation of water supply development
costs.

Item B-4-iii: An economic analysis coupled with Not applicable
technological considerations is required to determine
if the aquifer’s water could be economically pumped
to the surface and made fit for human consumption.
See Section 1 below for additional details on
economic evaluation of water supply treatment
technology and costs.

Item B-4-b-iv: The aquifer exemption request should Not applicable
discuss the proposed mining method and why the
method necessarily causes subsidence or collapse.
The possibility that non-exempted USDWs would be
contaminated due to the collapse should also be
addressed in the application. Structural contour maps
and cross sections, pore pressure information from
drilling, and mud logs for both the aquifer and the
zone being mined are required.
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Item B-4-c: The aquifer exemption request must Not applicable
include information about the equality and
availability of water from the proposed exempted
aquifer. Also, the exemption request must analyze
the potential for public water supply use of the
aquifer. Details required for this analysis are
outlined in Section M below.

C. Maps of Area of Proposed Aquifer Exemption

I. Base map of area (USGS topographic map This volume, Sheet 2.1-I
with a scale of 1:24,000 or larger; maps
should extend a minimum of 1 mile beyond
the proposed aquifer exemption boundaries;
more than one map may be needed). The
map should:

a. precisely depict, in square miles or This volume, Sheet 2.1-1 330 02’ 00” North
acres, the area overlying the proposed 1 1 10 25’ 00” West
exempted aquifer, or portion of the
aquifer, both on the map and in some
universal unit (e.g., latitude/longitude,
distances,_bearing);

b. delineate in square miles or acres the Volume II, Section 3.0, Figures 3.6-1(11), 3.6-2(11), and The Pinal Active Management area is approximately
boundaries of the aquifer, both on the 3.6-3(11) 1,100 square miles in Central Arizona. (Wickham and
map and in some universal unit, e.g. Corkhill, 1989)
latitude/longitude, distances, bearing
(note: this area will be larger than
that in Item a. above if only a portion
of the aquifer is being requested for
exemption);

c. delineate the boundaries of any This volume, Sheet 2.1-1 Latitude and Longitude
existing or proposed aquifer 330 02’ 00” North
exemptions both on the map and in 1 1 1° 25’ 00” West
some universal unit (e.g.,
latitude/longitude, distances, bearing);
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d. show a ‘buffer zone” around the area This volume, Sheet 2. 1-1 Point of Compliance (POC) groundwater quality
of the proposed exempted aquifer monitoring well array.
(this buffer zone should be an area of
limited future ground water
development extending a minimum of
1/4 mile from the boundary of the
proposed exempted aquifer);

e. show the location of all monitoring This volume, Figure 2.1-2 Planned and existing POC wells have been established
wells completed, or to be completed, downgradient of the proposed mine area.
in the buffer zone to assure that
injected fluids do not migrate from
the exempted aquifer; and delineate
the boundaries of all property owners
and holders of water rights within the
area of the proposed exempted aquifer
and buffer zone for the purpose of
public notification (include a list of
names and mailing addresses).

2. Topographic map showing all wells in the Volume II, Figure 2.1-2(11) Appendix B contains existing well and water level
area of the proposed exempted aquifer and See tables in Volume II, Appendix B. data.
buffer zone (same scale as above) with
accompanying explanation or table to
include:

a. well identification (name and number) Volume II, Section 2.3, Table 2.3-3 ADWR registration number
This volume, Table 2.3-2

b. well type (e.g., production, injection, Volume II, Section 2.1, Figure 2.1-2(11), Section 2.3, Wells include monitoring aquifer test pumping and
irrigation, water supply, enhanced Table 2.3-3 observation wells, and irrigation wells.
recovery, monitoring abandoned, dry
holes)

c. well depth Volume II, Section 2.3, Table 2.3-3 Range 200 to 1,600 feet below ground surface.

d. status (e.g., active, inactive, plugged, Volume II, Section 2.3, Table 2.3-3 All wells are active, abandonment plans for existing
abandoned) Active but not involved in-situ mining and planned wells have been established as part of the

~ mining plan.

e. date drilled and dates of significant No mining wells in area.
workovers
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f. construction information (including Volume II, Section 5.2.3, Table 2.3-3
cement, casing, tubing, completion Volume II, Appendix A
type, and plugging_records)

g. perforated interval Volume II, Section 2.3, Table 2.3-3 Well ore perforated in water bearing stratigraphic units
~ include UBFU, LBFU, oxider sulfide bedrock zones.

h. location (township, range, section) This volume, Section 3.1, UIC Form 4 Located in Township 4 South, Range 9 East, Section
22, 28 and 33, 34.

i. corrective/remedial action for Not applicable
improperly plugged wells

j. history of injection operations Not applicable
(existing wells only)

3. Map showing the location of the closest This volume, Sheet 2. 1-1 Presently 382 registered wells within a 5-mile radius of
domestic and public water supply wells the proposed in-situ mine area.
with tables of relevant information such as
number of users, depth of water wells with
aquifer names, and water quality
information.

D. Maps and Cross Sections of USDWs

Geologic cross sections (two perpendicular Volume II, Section 3.4, Figures 3.4-2(11) and 3.4-3(11) Section 3.4 figures regional cross sections
sections) showing: Volume II, Section 4.3, Figures 4.3-1(11), 4.3-2(11), 4.3- Section 4.3 figures are in-situ mine area cross sections.

3(11), and 4.3-4(11)

a. geologic formations Volume II, Section 3.4, Figures 3.4-2(11) and 3.4-3(11) Section 3.4 figures regional cross sections.
Volume II, Section 4.3, Figures 4.3-1(11), 4.3-2(11), 4.3- Section 4.3 figures are in-situ mine area cross sections.
3(11), and 4.3-4(11)

b. structural features Volume II, Section 3.4, Figures 3.4-2(11) and 3.4-3(11) Section 3.4 figures regional cross section.
Volume II, Section 4.3, Figures 4.3-1(11), 4.3-2(11), 4.3- Section 4.3 figures are in-situ mine area cross sections.
3(11), and 4.3-4(11)

c. TDS levels for each formation Volume II, Sections 3.8 and 4.5, Figure 4.5-2(11) Range 790 to 1,400 mg/L.
Volume III, Appendix D

d. underground sources of drinking Not applicable
water

e. proposed exempted aquifer This volume, Sheet 2.1-1

f. confining zone Not applicable
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Information Location Comments

2. Isopach_maps_(2)

a. proposed exempted aquifer Volume 11, Section 4.3, Figures 4.3-9(11), 4.3-10(11),

4.3-1 1(11), and 4.3-12(11)

b. injection zone Volume II, Section 4.3 Oxide bedrock zone

E. Maps and Cross Sections of Geologic V

Structure of Area

1. Geologic maps V

a. local area Volume II, Section 2.1, Figure 2.1-1(11)

b. regional setting Volume II, Section 3.4, Figure 3.4-1(11)

2. Structural contour map (mapped to top of Volume II, Section 3.4, Figure 4.3-8(11)

proposed exempted aquifer) Volume II, Section 4.3, Figures 4.3-5(11) and 4.3-6(11)

3. Stratigraphic column (local area) Volume II, Section 3.4, Figure 3.4-5(11) V

a. lithology of each formation Volume II, Sections 3.7 and 4.3.1

b. mineralogy of proposed exempted Volume II, Section 4.3.2
aquifer and confining zones

c. thickness of each formation Volume II, Section 4.3.2

d. hydraulic conductivity/permeability of Volume II, Sections 3.7 and 4.3.2
proposed exempted aquifer and
confining zones V

e. salinity profile (TDS) Volume II, Section 4.5, Figure 4.5-2(11)

f. 10,000 mgIL TDS baseline Volume II, Section 4.5, Figure 4.5-2(11)
(freshwater baseline)

g. geologic time scale Volume II, Section 3.4, Figure 3.4-5(11)

4. Stratigraphic column (regional setting) Volume II, Section 3.4, Figure 3.4-5(11)

5. Regional geology (narrative description) Volume II, Section 3.4

a. regional structural geology Volume II, Section 3.4 V

b. regional stratigraphy Volume II, Section 3.4

c. seismic activity Volume II, Section 3.5.2

d. tectonic history Volume II, Section 3.4
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F. Operating Data and Injection Procedures This volume, Section 2.4

1. Injection rate (average, maximum) APP Volume I, Sections 4.2.1 and 4.5.2 Range 0.1 to 0.2 gallons per linear foot of injection on
screen not to exceed fracture gradient pressure

2. Injection pressure (average, maximum) APP Volume I, Sections 4.2.1 and 4.5.2 Less than 75 psi

3. Annular fluid (type, volume, additives, Not applicable Due to design of well
pressure, density/specific gravity)

4. Proposed injection procedures APP Volume I, Section 4.5.2.1

5. Injection fluid characteristics APP Volume I, Section 4.3

a. narrative description of individual APP Volume I, Section 4.3 Minimal waste produced by in-situ mining
waste streams

b. mix ratio (average, maximum, daily) Not applicable
of waste streams (if applicable)

c. RCRA waste characterization (for Not applicable
hazardous wastes refer to 40 C.F.R.
261_subparts C and D)

d. cumulative analysis of commingled Not applicable
injectate_(if_applicable)

e. detailed description of sampling and Not applicable
analytical methods

f. analysis of chemical, physical, Volume V, Appendix F See MSDS sheets
radiological and biological
characteristics, including temperature,
pH, density, and corrosiveness

g. compatibility of waste stream(s) with Not applicable
receiving formation, well components,
and other waste streams

6. Source of water (e.g., produced, facility Volume II, Sections 3.9 and 4.6 Facility supply well.
supply_well,_municipal_supply)
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C. Formation Testing Program

I. Analysis of representative formation water Volume II, Sections 3.8 and 4.5
sample (analysis of formation fluid to be
conducted by an independent laboratory; V

analysis must address EPA Drinking Water
V Standards, i.e., MCLs and TDS at a V

minimum)

2. Description of sampling and analytical Volume II, Section 2.3.4
procedures Volume III

3. Direction and rate of regional groundwater Volume 11, Section 3.7,
flow Volume IV

4. Direction and rate of injected fluid Volume IV
migration

5. Salinity (TDS) profiles (include all Volume II, Section 3.8.3V V

calculation procedures and logs)

6. Results of, or proposed, injectivity testing Volume II, Section 4.3.2,5

7. Hydrogeology of confining zone Volume II Discusses no confining zone

a. thickness

b. age

c. lithology

d. mineralogy_(if available)

e. structure (presence of faults, fractures, Not applicable . No confining zone
or cavities) V

f. description of vertical and lateral Not applicable No confining zone
continuity (e.g., depositional V

environment, facies changes,
unconformities, and vertical and
lateral extent of clay layers)

g. hydrologic parameters Not applicable No confining zone

(i) hydraulic conductivity or Not applicable V No confining zone
permeability

(ii) porosity Not applicable No confining zone
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(iii) oil/water saturation Not applicable No confining zone

(iv) compressibility Not applicable No confining zone

(v) formation fracture pressure, Not applicable - No confining zone
from testing or calculations

h. potentiometric surface map Not applicable No confining zone

8. Hydrogeology of proposed exempted Volume II, Section 4.0
aquifer

a. thickness Volume II, Section 4.3.3

b. age Volume II, Section 4.3.3

c. lithology Volume II, Section 4.3.3

d. mineralogy (if available) Volume II, Section 4.3.3

e. structure (presence of faults, fractures, Volume II, Section 4.3.3
or cavities)

f. description of vertical and lateral Volume II, Section 4.3.3
continuity (e.g., depositional
environment, facies changes,
unconformities, presence of clay
layers/lenses)

g. hydrologic parameters Volume II, Section 4.3

(i) hydraulic conductivity or Volume II, Section 4.3
permeability

(ii) porosity Volume II, Section 4.3

(iii) reservoir pressure Volume II, Section 4.3

(iv) storage coefficient Volume II, Section 4.3

(v) oil/water saturation Not applicable

(vi) compressibility Volume II, Section 4.3

(vii) formation fracture pressure, Volume II, Section 4.3
from testing or calculations

h. potentiometric surface map Volume II, Section 4.3, Figures 4.3-9(11), 4.3-10(11),
4.3-1 1(11), and 4.3-12(11)
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H. Technological and Economic Analysis of Not applicable
Aquifer_Development as Water Supply

Technological and economic evaluations Not applicable
shall consider the availability of alternative
supplies of water, the adequacy of
alternative sources to meet present and
future water needs, and a demonstration that
there are major costs for treatment and/or
development associated with the use of the
aquifer as a source of water supply. The
evaluation shall consider the above factors
and the following:

1. Distance from the proposed exempted Not applicable
aquifer to public water supplies.

2. Current sources of water supply for Not applicable
potential users of the proposed
exempted aquifer.

3. Availability and quality of alternative Not applicable
water supply sources.

4. Analysis of future water supply needs Not applicable
within the general area.

5. Depth of the proposed exempted Not applicable
aquifer.

6. Quality of the water in the proposed Not applicable
exempted_aquifer.

7. The costs to develop the proposed Not applicable
exempted aquifer as a water supply
source, including any treatment costs
and costs to develop alternative water
supplies. This should also include
costs of well construction,
transportation, water treatment,
etcetera, for each source.
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Technological and Economic Analysis of Not applicable
Aquifer Water Treatment

Technological and economic evaluations shall Not applicable
consider the source, type, and severity of
contamination in the proposed exempted aquifer,
the availability of alternative supplies of water, the
adequacy of alternative sources to meet present and
future water needs, and a demonstration that there
are major costs for treatment and/or development
associated with the use of the aquifer as a source of
water supply. The evaluation shall consider the
above factors and the following:

1. Concentration and types of contaminants in Not applicable
the aquifer.

2. Source of contamination. Not applicable

3. Whether the contamination source has been Not applicable
abated.

4. Extent of the contaminated area. Not applicable

5. Probability that the contaminant plume will Not applicable
pass the proposed exempted area.

6. Availability of treatment technology to Not applicable
remove contaminants from the water.

7. Chemical content of proposed injection Not applicable
fluids.

8. Current water supply in the area. Not applicable

9. Alternative water supplies. Not applicable

10. Costs to develop current and probable Not applicable
future water supply from proposed
exempted aquifer. This should include well
construction costs, transportation costs,
water treatment costs, etcetera.
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11. Projections on future use of the proposed Not applicable
exempted aquifer.

mg/L - milligrams per liter
psi - pounds per square inch
EPA - Environmental Protection Agency
MCLs - Maximum Contaminant Level
SXIEW - Solution Extraction/Electrowinning
UBFU - Upper Basin-Fill Unit
LBFU - Lower Basin-Fill Unit
USDW - Underground Source of Drinking Water
TDS - Total Dissolved Solids
RCRA - Resource Conservation and Recovery Act
USGS - United States Geologic Survey
NA - Not applicable
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Original enclosed map Figure 2.2-1 
included information about 
protected archeological sites.  
 
EPA has removed this map 
because it is related to the NHPA 
records. 





SECTION 3.0

UNDERGROUND INJECTION CONTROL (UIC) PERMIT
APPLICATION FORM 4

3.1 FORM 4

A completed and signed Form 4 is presented on the next page.

3.2 FORM 4 CHECKLIST

A checklist and cross-reference is provided in Table 3.2-1 to assist the review in locating
information required under Item XI of Form 4.
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UWITED STATES
UNDERGROUND lN3E~CT1ON CONTROL,

• PERMIT APPLICATION

~WIeC~.d w,~r the aurho~y of the Sale~
Wafer Act S.~tIørtg 1421. 1422 40 CPA 7441

Da1*R.~edI
~* ~er mi PermtvW.ll Pdumber Cornmmj

If H 1
N. FAC1LJry NAME AND ADDRESS ~ In, OWNER/OPERATOR AND ADDRESS

F~1y Nam Owner/Operator Name
:~a9T.~a Florence Project ~1a9T~a Copper Company

Strw A~~s

14605 East Bunt
cny

7400 Oracle Foad

Thcson

~&c~1~ Ds~ti~. ~c.Pr~vet. 1021

DD.PUboIC__DLOtt9r(Exp~#,~’

Yi_WEU. STATUS (M*r* x,’ ~

i-~ I Dst.Started I
~j A. ~ -J B. Modffjcstjon/Cony~-~ L~1 C.

OcOfSLiT4 ~

Vii rI’PE OF PERMIT REQUESTED (Mark ‘z end specñ’y if required) ~

Number of Exist- Number of Pro- Nam.(al of t4~d(s) or proi.ct~s)C & hiiivk~aI D i. Area ing wells No p~~

UIC wells a~prox. 3, )00
~ VIII. CLASS AND fl’PE OF WELL. (see revemse) ~

A Clas~ee) S. T~s) C. if ciau ii “olhar” or rype s coo. x. explain 0. Number of welI~ per type (if area permfl~
(enter c~’,)) (enter Xwsjj

III G 3,000 Type G

L)(LOCATION OF WELLIS) OR APPROXJMATE CENTER OF FIELD OR PROJECT ~ X. INOLI~N LANDS (Mark,’)
~ A Latitud 5. Longrtude Township and Rang.

~ ~.g Mu, Sec Dig Mm Sc Tws~ ~an~ Sec S Feat from Line Feat from.1 Line ~ No
~J 33 02 00 111J 25 00 43 J 9E 28 ‘iiti portior~ ofj aujoiriipg S ~ctions

XI. A~TACHMENT5

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions)

FOR CUSSES I, 11,11! (and other classes) complete and submit on separate sheet(s) Attachments A — U (pp 2-6) as
appropriate. Attach maps where required. List attachments by letter wiiich are applicable and are included with
your application:

--~/ certify under the penalty of law that! have personally examined end am familiar with the
information submftted in this document and all attachments and that~, based on my inquiry of
those individuals immediately responsible for obtaining the information. / believe that the
information is true, accurate, and complete. tam a ware that there are significantpenalties for
submitting false information, including the possibility of fine and imprisonmenL (Ref. 40 CFR
144.32)

A Name and ThI. (Typi or Priri.) 5. Phone No. Area Code a,~ No.)

Bradford A. hills, Executive Vice President (520) S.755600

C. Signaoa’e ,J / // 0. Date Signed

~~ ; Janua~ 16, 1996

~EPA
P.EADATTACJIED iNSTRUCTIONS BEFORE STARTING

FOR OFFIeIAL USE ONLY

rore, 3.3145

EPA Form 75204 (244k
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

I. Environmental Protection Agency (EPA) RCRA-AZD98348 1599

Identification Number EPA - Exempt Small Quantity

Fill in your EPA Identification Number. If you do not have UIC - In progress

a number, leave blank. Region IX EPA

II. Facility Name and Address This volume, Section 1.3 Magma Florence Project
14605 East Hunt Highway

Name of well, well field or company and address. Florence, Arizona 85232

III. Owner/Operator Name and Address This volume, Section 1.3 Magma Copper Company
7400 Oracle Road, Suite 200

Name and address of owner/operator of well or well field. Tucson, Arizona 85704

IV. Ownership Status This volume, Section 1.3 C. Private

Mark the appropriate box to indicate the type of ownership.

V. Standard Industrial Classification (SIC) Code UIC Form 4 SIC Code 1021

List at least one and no more than four SIC Codes that best
describe the nature of the business in order of priority.

VI. Well Status UIC Form 4 C. Proposed

Mark Box A if the well(s) were operating as injection wells
on the effective date of the UIC Program for the State. Mar
Box B if the well(s) existed on the effective date of the UIC
Program for the State but were not utilized for injection.
Box C should be marked if the application is for an
underground injection project not constructed or not
completed by the effective date of the UIC Program for the
State.

niagina.fIo\uic.app\volume. I \section.3\O I I 696\rbb 3—3



Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

VII. Type of Permit This volume, UIC Form 4, Section 3.2 B. Area Permit
Approximately 3,000 proposed wells

Mark “Individual” or “Area” to indicate the type of permit Magma Florence Project
desired. Note that area permits are at the discretion of the
Director and that wells covered by an area permit must be at
one site, under the control of one person and do not inject
hazardous waste. IF an area permit is requested the number
of wells to be included in the permit must be specified and
the wells described and identified by location. If the area ha
a commonly used name, such as the “Jay Field”, submit the
name in the space provided. In the case of a project or field
which crosses State lines, it may be possible to consider an
area permit if EPA has jurisdiction in both States. Each suc]
case will be considered individually, if the owner/operator
elects to seek an area permit.

VIII. Class and Type of Well This volume, UIC Form 4, Section 3.2 Class III, Type G (solution mining well)

Enter in these two positions the class and type of injection
well for which a permit is requested. Use the most pertinent
code selected from the list on the reverse side of Form 4.
When selecting type X, please explain in the space provided.

IX. Location of Well This volume, UIC Form 4, Section 3.2 Township 4 South, Range 9 East, Sections 27, 28, 33 and 34
~ Latitude 33° 02’ 00” North

Enter the latitude and longitude of the existing or proposed Longitude 1110 25’ 00” West
well expressed in degrees, minutes, and seconds or the (Center of Magma Florence Project)
location by township, and range, and section, as required by
40 C.R.F. 146. If an area permit is being requested, give the
latitude and longitude of the approximate center of the area.

X. Indian Lands This volume, UIC Form 4, Section 3.2 No part of the facility is located on Indian lands.

Place an “X” in the box if any part of the facility is located
on Indian lands.
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

Xl. Attachments

Note that information requirements vary depending on the
injection well class and status. Attachments for Class 1, 11,
and III are described on pages 4 and 5 of this document and
listed by Class on page 2. Place EPA ID number in the
upper right hand corner of each page.

A. Area of Review Methods UIC Volume I, Table B; maps showing area provided The area of review includes a 100-square mile area surrounding the
in Volumes 11, IV, and V proposed in-situ mine area. The in-situ area permit covers the 214

Give the methods and, if appropriate, the calculations acres of the study area, with focus on impacts on the proposed
used to determine the size of the area of review (fixed aquifer exemption area. Since this is an area permit submission, the
radius or equation). The area of review shall be a study area incorporates all of the areas within the proposed aquifer
fixed radius of 1/4 mile from the well bore unless the exemption. Models presented in APP Volume IV indicate no impact
use of an equation is approved in advance by the outside exemption area.
Director.

B. Maps of Wells/Area and Area Review This volume, Sheet 2.1-1 Proposed system monitoring points

Submit a topographic map, extending I mile beyond Maps, Volume 11 Sheet 1.2-2 (11) Wells within 1/4 mile of project, including pubic water systems
the property boundaries, showing the injection well(s) Maps Volume II, Sheet 3.6-1 (II)
or project area for which a permit is sought and the
applicable area of review. The map must show all Volume V, Section 1.0 Operational components, including structures, treatment areas,
intake and discharge structures and all hazardous Volume V, Appendix A storage areas and distribution elements. (Exact production well
waste, treatment, storage, or disposal facilities. If the locations to be within proposed in-situ mine area.)
application is for an area permit, the map should show
the distribution manifold (if applicable) applying There are no intake or discharge structures, nor are there any TSDF
injection fluid to all wells in the area, including all in the area.
system monitoring points. Within the area of review,
the map must show the following:
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location I Comments

Class I

The number, or name, and location of all producing
wells, injection wells, abandoned wells, dry holes,
surface bodies of water, springs, mines (surface and
subsurface), quarries, and other pertinent surface
features, including residences and roads, and faults, if NA
known or suspected. In addition, the map must
identify those wells, springs, other surface water
bodies, and drinking water wells located with 1/4 mile
of the facility property boundary. Only information o
public record is required to be included on this map;

Class II

In addition to requirements for Class 1, include
pertinent information known to the applicant. This NA
requirement does not apply to existing Class II wells;

Class III

In addition to requirements for Class I, include public Refer to heading XI B.
water systems and pertinent information known to the
applicant.

a) Producing wells, injection wells, abandoned wells, a. None of these wells.
dry holes.

b) Surface bodies of water springs. b. None.

c) Mines. c. Approximately 1.25 miles of underground drifts with 400
. coreholes.

d) Map of roads, etcetera. Volume II, Figure 3.3-1

C. Corrective Action Plan and Well Data Volume II, Appendix B Well location of corehole for 5-mile radius
Sheet 2.1-2 (UIC)

Submit a tabulation of data reasonably available form Well and corehole abandonment plan
public records or otherwise known to the applicant on Volume V, Appendix E
all wells within the area of review, including those on
the map required in B, which penetrate the proposed
injection zone. Such data shall include the following:
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement I Information Location Comments

Class I

A description of each well’s type, construction, date
drilled, location, depth, record of plugging and/or
completion, and any additional information the NA
Director may require. In the case of new injection
wells, include the corrective action proposed to be
taken by the applicant under 40 C.F.R. 144.55.

Class II

In addition to requirements for Class I, in the case of
Class II wells operating over the fracture pressure of
the injection formation, all known wells within the NA
area of review which penetrate formations affected by
the increase in pressure. This requirement does not
apply to existing Class II wells.

Class Ill

In addition to requirements for Class I, the corrective Refer to XI.C. heading.
action proposed under 40 C.F.R. 144.55 for all Class
III wells.

a. Class I information requirement. a. See Appendix B, Volume II. a. Water level and existing well data in 5-mile radius.

b. Sheet 2.1-I (UIC) b. Roads, structures, etcetera.

b. Abandonment plan and corrective action. c. Section 2, Volume V. c. Corrective action plan.

D. Maps and Cross-Sections of Underground Volume II, Sections 3.0 and 4.0
Sources of Drinking Water (USDW5)

Volume II, Sheet 3.6-1(11) Regional map.
Submit maps and cross sections indicating the vertical This volume, Figure 2.1-1 East-west cross-section.
limits of all underground sources of drinking water This volume, Figure 2.1-2 . North-south cross-section.
within the area of review (both vertical and lateral
limits for Class I), their position relative to the
injection formation and the direction of water
movement, where known, in every underground source
of drinking water which may be affected by the
proposed injection. (Does not apply to Class II wells.)
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

E. Name and Depth of USDWs (Class II) Does not apply.

For Class II wells, submit geologic name, and depth to
bottom of all underground sources of drinking water
which may be affected by the injection.

F. Maps and Cross-Sections of Geologic Structure Volume Il, Figure 4.3-1 Detailed site characterization in Volume II.
of Area Volume 11, Figure 4.3-2 Cross-sections in figures are noted.

Volume 11, Figure 4.3-3
Submit maps and cross sections detailing the geologic Volume II, Figure 4.3-4
structure of the local area (including the lithology of
injection and confining intervals) and generalized map
and cross sections illustrating the regional geologic
setting. (Does not apply to Class 11 wells.)

G. Geological Data on Injection and Contingency Does not apply.
Zones (Class II)

For Class II wells, submit appropriate geological data
on the injection zone and confining zones including
lithologic description, geological name, thickness,
depth and fracture pressure.

H. Operating Data a. Volume V, Section 2.0 a) Operating procedures

Submit the following proposed operating data for each
well (including all those to be covered by area
permits:

1. average and maximum daily rate and volume of Volume V, Section 1
the fluids to be injected;

2. average and maximum injection pressure; Volume V, Section 1

3. nature of annulus fluid; No annulus No annulus.

4. for Class I wells, source and analysis of the No Class I wells are proposed
chemical, physical, radiological and biological NA
characteristics, including density and corrosiveness
of injection_fluids;

5. for Class II wells, source and analysis of the No class II wells are proposed.
physical and chemical characteristics of the NA
injection fluid; and
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

6. for Class III wells, a qualitative analysis and APP Volume I, Section 4.3 Injected fluid generally consists of a weak sulfuric acid.
ranges in concentrations of all constituents of Table 4.3-1
injected fluids. If the information is proprietary, Volume IV, Section 3
maximum concentrations only may be submitted,
but all records must be retained.

I. Formation Testing Program Volume II, Section 2.0

Describe the proposed formation testing program.

For Class I wells the program must be designed to No Class I wells are proposed.
obtain data on fluid pressure, temperature, fracture
pressure, other physical, chemical, and radiological NA
characteristics of the injection matrix and physical and
chemical characteristics of the formation fluids.

For Class II wells the testing program must be No Class II wells are proposed.
designed to obtain data on fluid pressure, estimated
fracture pressure, physical and chemical characteristics NA
of the injection zone. (Does not apply to existing
Class II wells or projects.)

For Class III wells the program must be designed to Volume II, Section 2.0. Data was obtained during this investigation pertaining to formation
obtain data on fluid pressure, fracture pressure, and characteristics. Section 2 (II) contains analysis of hydraulic and
physical and chemical characteristics of the formation Volume II, Appendix C. packer tests, existing groundwater data.
fluids if the formation is naturally water bearing.
Only fracture pressure is required if the formation is
not water bearing. (Does not apply to existing Class
III wells or projects.)

J. Stimulation Program A stimulation program may include over pressuring, jetting, or other
well stimulation prior to operation.

Outline any proposed stimulation program.

K. Injection Procedures Volume V, Section 2 for well operations. Injection pressure at the wellhead shall be calculated so as to assure
Volume V, Section 1 for facility operation. that pressure in the injection zone during injection does not initiate

Describe the proposed injection procedures including new fractures or propagate existing fractures in the injection zone.
pump, surge, tank, etcetera.
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

L. Construction Procedures Volume V, Section 2.0 All new Class III wells shall be cased and cemented to prevent the
migration of fluids into or between underground sources of drinking

Discuss the construction procedures (according to water. The wells will meet the requirement of 146.32.
§ 146.12 for Class I, § 146.22 for Class II, and
§ 146.32 for Class Ill) to be utilized. This should . Because wells will be drilled on an annual basis, and this exemption
include details of the casing and cementing program, is for an area permit, only a typical well is shown.
logging procedures, deviation checks, and the drilling,
testing and coring programs, and proposed annulus
fluid. (Request and submission of justifying data must
be made to use an alternative to a packer for Class I.)

M. Construction Details Volume V, Section 2.0 Final well construction details will be submitted prior to initiation o
mining operations.

Submit schematic or other appropriate drawings of the Volume V, Figure 2.2-2(V)
surface and subsurface construction details of the well. Typical well design.

N. Changes in Injected Fluid Volume V, Section 2.0 No changes in pressure, native fluid displacement or movement of
Volume IV injected fluid are expected beyond the mining area.

Discuss expected changes in pressure, native fluid
displacement, and direction of movement of injected Volume IV discussed the modeling and fluid movement.
fluid. (Class III wells only.)

0. Plans for Well Failures Volume V, Section 2.0

Outline contingency plans (proposed plans, if any, for
Class II) to cope with all shut-ins or well failures, so
as to prevent migration of fluids into any USDW.

P. Monitoring Program Volume V, Section 1.9 Injection pressures will be monitored by manifold for discrete sets o
Volume III wells on a daily basis.

Discuss the planned monitoring program. This should Volume V
be thorough, including maps showing the number and See Volume III: Groundwater sampling and analysis plan.
location of monitoring wells as appropriate and a
discussion of monitoring devices, sampling frequency, See operational description in Section 1 of Volume V
and parameters measured. If a manifold monitoring
program is utilized, pursuant to § 146.23(bX5),
describe the program and compare it to individual well
monitoring.
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

Q. Plugging and Abandonment Plan Volume V, Appendix E Plugging and abandonment will be performed in accordance with
. Volume V, Section 2.0 information required on EPA Form 7520-14 and Arizona Departrnen

Submit a plan for plugging and abandonment of the of Water Resources regulations.
well including:

Submit a plan for plugging and abandonment of the
well including:

1. describe the type, number, and placement Volume V, Appendix E
(including the elevation of the top and bottom) of
plugs to be used;

2. describe the type, grade, and quantity of cement to Volume V, Appendix E
be used; and

3. describe the method to be used to place plugs. Volume V, Appendix E

Also for a Class III well that underlies or is in an Form 7520-14 To be submitted as wells are closed
exempted aquifer, demonstrate adequate protection of
USDWs. Submit this information on EPA Form 7520
14, Plugging and Abandonment Plan.

R. Necessary Resources APP Volume I, Section 3.0 See 10K form, and letter of assurance signed by Chief Financial
Officer of Magma Copper Company.

Submit evidence such as a surety bond or financial
statement to verify that the resources necessary to
close, plug or abandon the well are available.

S. Aquifer Exemptions This volume, see Table 2.8 for items 1, 2, and 3 Includes discussions pertaining to items 1-3. Underground sources
below of drinking water have been identified, including descriptions of

If an aquifer exemption is requested, submit data geographic and geometric characteristics.
necessary to demonstrate that the aquifer meets the
following criteria:

1. does not serve as a source of drinking water;

2. cannot now and will not in the future serve as a
source of drinking water; and

3. the TDS content of the groundwater is more than
3,000 and less than 10,000 mg/I and is not
reasonably expected to supply a public water
system.
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

Data to demonstrate that the aquifer is expected to be
mineral or hydrocarbon producing, such as general
description of the mining zone, analysis of the
amenability of the mining zone to the proposed
method, and time table for proposed development mus
also be included. For additional information on
aquifer exemptions, see 40 C.F.R. 144.7 and 146.4.

T. Existing EPA Permits This volume, Section 2.5.

List program and permit number of any existing EPA
permits, for example, NPDES, PSD, RCRA, etcetera.

U. Description of Business This volume, Section 1.0.

Give a brief description of the nature of the business.

XII. Certification

All permit applications (except Class II) must be signed by a This volume, Section 2.9 and UIC Application Form
responsible corporate officer for a corporation, by a general 4.
partner for a partnership, by the proprietor of a sole
proprietorship, and by a principal executive or ranking
elected official for a public agency. For Class II, the person
described above should sign, or a representative duly
authorized in writing.

V. Level of Justification V. Magma Level of Justification

The most significant tasks in approving an aquifer The following table is added to aid the EPA in reviewing the Magma Aquifer Exemption Request for a Minor
exemption request are defining the aquifer, delineating it~ Exemption. The left side of the page was extracted from EPA Region IX document dated March 1993 entitled
boundaries (including confining zones), and justifying the ‘Aquifer Exemption Guidance.”
need for the exemption. A guide to the evidence is
outlined in the following checklist.

This checklist is provided solely for use as an aid in
preparing and reviewing aquifer exemption requests.
Refer to 40 CFR 144.7 for general provisions; to 40 CFR
146.04, for criteria and standards applicable to aquifer
exemptions.

Data and other evidence which are used to support the
aquifer exemption request must be included with the
application.
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Table 3.2-1. Form 4 - Underground Injection Control (UIC) Permit Application - Information Summary

Information Requirement Information Location Comments

Economic analyses shall be done in a precise, detailed,
and representative manner.

Maps required for the aquifer exemption application are
in addition to any maps required in other applications
(e.g., permit applications). Other information required
for the aquifer exemption request that is available as part
of an accompany permit application may be incorporated
by reference.

NA - Not applicable
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SECTION 4.0

REFERENCES

1. Arizona Department of Environmental Quality (ADEQ), Aquifer Protection Permit
Application Guidance Manual, Mod. September 11, 1991.

2. Arizona Department of Water Resources (ADWR), Well Registry Files and Driller’s Logs
in the Florence Project Area. 1995.

3. Beer, K.E., A Ground-water Survey and Predictive Model for the Town of Florence,
Arizona, M.S. Thesis, University of Arizona, 105 p. 1988.

4. Conoco Copper Project, Florence, Arizona, Phase III Feasibility Study: Volume III,
Hydrology, Geology, and Ore Reserves: Conoco Minerals Department. 1976.

5. Errol L. Montgomery and Associates (Montgomery), Hydrogeologic Investigation for
Prefeasibility Studies for Florence Project, Magma Copper Company, Pinal County,
Arizona. Tucson, Arizona. February, 1994.

6. Hardt, W.F~. and Cattany, R.E., Description and Analysis of the Geohydrologic System
in Western Pinal County, Arizona; U.S. Geological Survey Open-File Report 65-68.
1965,

7. U.S. Code of Federal Regulations, Title 40-Protection of the Environment; Chapter I
Environmental Protection Agency; Subchapter D-Water Programs; Parts 144-146-
Underground Injection Control Program. July 1, 1986.

8. U.S. Congress, Safe Drinking Water Act of 1974, Public Law 93-523, December 14,
1974, and Subsequent Amendments.

9. U.S. Environmental Protection Agency (USEPA), Region IX Aquifer Exemption
Guidance. March, 1993.

magma.flo\uic.app\volumeA\section.4\O1 1696\rbb 41



F

IIjVj



CONFIDENTIAL BUSINESS INFORMATION

VOLUME I OF V

INTRODUCTION AND REQUIRED ELEMENTS

MAGMA FLORENCE IN-SITU PROJECT
UNDERGROUND INJECTION CONTROL APPLICATION

APPENDIX A

PRE-FEASIBILITY STUDY FLORENCE PROJECT
MAGMA COPPER COMPANY

EXECUTIVE SUMMARY

Information contained in Appendix A has sensitive business
information concerning unit costs, revenue forecasts, and other
similar information of a proprietary nature that if released to the

public may have an adverse financial impact on the Magma Copper
Company.

JANUARY 1996

MAGMA COPPER COMPANY
Florence, Arizona



APPENDIX A

PRE-FEASIBILITY STUDY FLORENCE PROJECT
MAGMA COPPER COMPANY

EXECUTIVE SUMMARY

Please refer to the additional binder for Appendix A.

Copies of the designs and full size drawings (contained in tubes) can be
found at:

Arizona Department of Environmental Quality, Phoenix, Arizona
U.S. Environmental Protection Agency, San Francisco, California
Magma Copper Company, Tucson, Arizona











































Existing Monitoring Well

Planned Monitoring Well

Planned Surface Facilities
Monitoring Well

Note: Position of Planned Wells
are Subject to Adjustment

MAGMA COPPER COMPANY
Florence, Arizona
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